
© 1 889 SCIENTIFIC AMERICAN, INC. 




IHHHl 



(jj/^x^^ 



z^r<^mi>'^^zr 



[Entered at the Post Office of New York, N. T., as Second Class Matter. Copyrighted, 1889, by Mnnn & Co.] 



A WEEKLY JOURNAL OF PRACTICAL INFORMATION, ART, SCIENCE, MECHANICS, CHEMISTRY, AND MANUFACTURES. 



Vol. I-XI.— No. l."| 
Established isi5. J 



NEW YORK, JULY 6, 1889. 



[ 



S3. 00 A ¥s;ak. 

Weekly. 



BBIDAL VEIL FALLS, SNAEE BITEB. 
Although the Columbia River is the most important 
of the great rivers emptying into the Pacific, the Snake 
River, its principal tributary, is probably the most re- 
markable of all the Western rivers. The Columbia 
River, owing to the fact that it is navigable for a dis- 
tance of some 115 miles from its mouth, o{fens up the 



heart of Oregon, and makes its inland towns accessible 
through the Pasific to all parts of the world. In the 
course of time serious obstructions that are found in 
the Columbia River at the Cascades and at the Dalles 
will doubtless be overcome, and it is probable that 
navigation will be possible throughout its course for 
several hundred miles. The Snake River is navigable 



for some 180 miles above its point of juncture with the 
Columbia, although this stream is noted far more for 
its remarkable physical characteristics than for its 
commercial or utilitarian advantages. 

The government is at present building a canal at the 
Cascades which will connect the Lower Columbia with 
45 miles of navigable water above that point. This 




BBIDAL VEIL FALLS FROM ABOVE THE FALLS.— [From a photograph by Towne.] 




BBIBAL VEli WMiA LOOKIHG UP SNAKE EIVEE.— [Prom a piotograph by Towne.] 
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would render the river navigable as tax as the town of 
the Dalles. This work is well under way, and will be of 
great importance in developing the Upper Columbia. 
The canal will be 3,000 feet long, with a draught of at 
least 8 feet. 

Surveys have been made above the Dalles with a view 
of conducting a similar work at this point, and thus 
connecting, by means of locks, the Upper and Lower 
Columbia. The government have been clearing away 
rocks and obstructions in the Upper Coliimbia and 
Snake Rivers, so that now the former has a depth of 
5J^ feet at low water and the latter 43^ feet draught as 
far as Lewiston. 

The Upper Snake River, however, is one of the most 
remarkable streams with which we are familiar. It 
offers an absolutely impassable barrier between North- 
eastern Oregon and Idaho. It has cut its way through 
the black basaltic formations to a depth of from 2,000 
to 5,000 feet, with walls so precipitous that ascent or 
descent is absolutely impossible, while the stream that 
flows at the bottom of this frightful chasm is a roaring 
torrent that is and must remain always unnavigable. 
We present herewith views of Bridal Veil Falls, one 
of the most beautiful and graceful sheets of falling 
water on the continent. A good idea of the nature of 
the canon may be had from the photographs, although 
at this point nature is not as wild as it is at other 
places along the river. 



An Important Electric lilgbtlng Salt. 

On May 21, 22, and 23, at Pittsburg, Pa., before Jus- 
tices Bradley and McKeenan, the final hearing in a 
suit brought to test the right to the modern incandes- 
cent lamp occurred. It was brought by the Westing- 
house consolidation against the Edison companies as 
infringers of the Sawyer-Man patent. This is the 
patent that was granted in 1885, after some five years 
interference proceedings in the Patent OflBce between 
Edison and Sawyer. In the Sawyer lamp the fibrous 
loop-shaped conductor was used. Admitting the old 
lamps of the years 1841 to 1878, it was contended by 
the complainant that the Sawyer-Man lamp of the 
latter year was the first successful one. The defend- 
ants argued in opposition, claiming that Edison in 1877 
gave the first successful lamp to the world. The case 
was notable, not only by the extent of the interests in- 
volved and the fundamental nature of the patent con- 
tended for, but also by the eminence and number of 
the counsel. The Westinghouse interest was repre- 
sented by a number of attorneys, among them Edmund 
Wetmore, Anios Broadnaz, J. Edgar Bull, and Frank 
L. Pope, of this city; while Mr. B. F. Thurston, of 
Providence, Mr. B. P. Lowrey, of New York, with a 
number of others, appeared for the Edison interests. 
Up to the present no decision has been rendered. 

^ I t t m ■ 

Saccessftil Trial of tba Second Otln Elevator at 
tbe Eiffel Tower. 

The official trial of the second Otis elevator in the 
south pillar of the Eiffel tower was successfully carried 
out on June 8, in the presence of M. Alphand, M. Eiffel, 
and the Lift Committee. Four hemp ropes, holding 
the cage — loaded, inclusively, up to eleven tons, on the' 
first slope — were cut simultaneously at a given signal, 
and the cage descended ^ inches ; but the safety ar- 
rangement of compound wedges then acted, without 
shock, and sustained the cage. Great admiration was 
expressed at the result of this crucial test, and the lift 
was formally taken over by the committee. On the 
following day, Mr. Gibson, president of the American 
Elevator Company, conyey^d the Prince and Princess 
of Wales and family from the first to the second floor 
of the tower. 
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Tbe Joint Snabe. 

A correspondent sends us an account of a joint snake 
he with other school children encountered about twenty 
years ago, and he asks whether the existence of such a 
snake is denied. We reply : 

The so-called joint snake, or*' glass snake," is known 
to herpetologists as the snake-lizard (Ophisaui-us ven- 
tralis). For description and figure, see Scibntific 
Amebican , Vol. 57, No. 10, page 152 (September 3, 1887). 
Its tail is very long and brittle, and a slight blow will 
sometimes cause it to break into many pieces. When 
the tail has been broken and lost, a new one immedi- 
ately begins to grow, and specimens with little sprout- 
ing tails only a few inches in length have frequently 
been taken. These newly developed tails are lighter 
in color than the other portions of the lizard, and only 
assume the darker or normal color with age. The self- 
mending powe^ attributed to the Ophisaurus is well 
known to be a shallow myth, yet notwithstanding 
there are some who pertinaciously believe in it. 

C. Fbw Shiss. 



When two or more colors ar used, it is necessary to 
keep in mind the laws governing the combination of 
colors. All colors in combination are beautiful, pro- 
vided only that the combination is artistically managed. 
If, however, a few light tints of red, yellow, and green 
are uB«d, we are not likely to go very far wrong in the 
loatter of CDmbinatioB. 
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THE WATEB SUPPLY FOS NEW YOBK CITY. 

In the course of municipal growth. New York should 
absorb her suburbs in the order of their coming. This 
is the ideal conception of urban expansion; but if by 
order we mean regularity of position, we find that New 
Jersey Mid Connecticut already possess more than half 
of the neighboring territory which rightly belongs to 
the metropolitan area, and that Brooklyn will credit 
to herself the townships of Long Island, from mere 
proximity. 

In the narrow tract extending north along the 
Hudson, we must, therefore, find the districts to be 
acquired in succession, one bej'ond the other. There 
is some likelihood even of this section becoming still 
narrower and partially unfit for occupation, for, as is 
well known, the supply of water for the city has been 
gathered here for fifty years, and work is progressing 
within the same limits to double the volume gathered 
and delivered. We published in the Sciesttific 
American Supplement, No. 697, an article by R. D. 
A. Parrott on the influence of water storage as exhi- 
bited by thp condition of the Croton basin. 

A comparison is here made between the three hun- 
dred and sixty square miles comprising the drainage 
area of the Croton river and forty-five hundred square 
miles of other subuiban country in New Jersey, Con- 
necticut, and New York. 

Like all studies based upon the results of the various 
censuses, this one is full of surprises, and brings in 
strong contrast the errors of imaginative opinion and 
the rulings of fact. The density of population in the 
Croton valley is first noticed to be relatively low, then 
to show an actual decrease — both in , spite of the fact 
that thirty years ago the density was normal and the 
growth rapid. 

So marked is the retardation in the whole basin, that 
the period of doubling in population is one hundred 
years longer than that of any division under consider- 
ation. Attention is also drawn to the lack of increase 
in the assessed valuation of property. The proof of 
actual retardation unaccompanied by an increase of 
valuation brings forward an inquiry as to the right ex- 
ercised under the acts of the legislature of taking small 
areas for storage purposes and at the same time in- 
juring large tracts. 

The land so far condemned is insignificant in area as 
compared with that injuriously affected by such ap- 
propriation. To say that the working of the law is 
justifiable is a misinterpretation of the principle of 
eminent domain, while to claim that the city should 
buy every acre of the watershed is preposterous, since 
the city will soon have to go elsewhere for an adequate 
supply. 

The deduction to be made from the tables and state- 
ments given is that the prosecution of the work has 
had a perceptible and measurable effect in preventing 
immigration and the increase of taxable property. The 
importance of this result as a lesson for the future can 
be understood when we say that the present storage 
capacity must be increased threefold before the supply 
of water can be doubled. 

After showing the obvious detriment of water storage 
to regions which in the natural course of events should 
be occupied by homes, Mr. Parrott applies the data of 
recent census enumerations to some of the watersheds 
of the Catskill mountains, and points out a decrease of 
inhabitants here also, but ffom a very different cause. 

The reference to the Catskills strengthens the 
criticism very materially, inasmuch as it makes the 
present expenditure of the Croton aqueduct depart- 
ment inexcusable on the score of necessity. 



Trade Marlt— Firm Name. 

The English Court of Appeal has rendered a decision 
of interest in a case involving the right of a man to 
the use of his own name in business. The case was 
that of Turton et al. vs. Turton et al. The principal 
appellant had for a considerable time carried on the 
business of a steel roller and steel manufacturer in 
Sheffield under the title of "John Turton & Co." Last 
year he took two sons into partnership with him and 
changed the style of the flrm to" John Turton & Sous." 
For many years prior to that time the appellees had 
been doing business as steel manufacturers under the 
title of " Thomas Turton & Sons," and they brought 
suit to restrain the appellants from trading as " John 
Turton & Sons," on the ground that they, the ap- 
pellees, had a property in the name as a trade name. 
The Court of Appeal reversing a decision of Mr. Justice 
North declined to grant the injunction asked for, 
holding that the appellants had a perfect right to 
trade under the name they used, it being exactly de- 
scriptive of the constitution of the flrm, and there 
being no allegation that they endeavored to deceive 
anybody by taking that name. 



"Worsteds and IFooIens. 

,,^he question is asked, what is the difference between 
\#orsted cloth and woolen cloth ? The answer is : 
(Worsted goods are composed of wool that has been 
'tearded and combed, while woolen goods are made of 
Wool that has been carded but not combed. 
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[SPBCIAL COBRBSPONDBNCB OP THB SCrBNTIFIC AHEBICAN.] 

Tbe Paris Exbibitlon. 

FRENCH, BNGIilSH, AND AMERICAN LATHES. 

Paris, June 15, 1889. 
The American lathe has, in its smaller sizes, not yet 
been copied in Europe, but that It will be there can be 
no manner of doubt when its advantages are under- 
stood here, and particularly on account of its handi- 
ness. The American lathe in the large sizes has not 
so much individuality about it, but it has in some 
of the minor details, nevertheless, as will be pointed 
out presently. " There is no American lathe. You are 
in a constant state of change, and I am informed that 
most of your changes are made, not to improve the 
lathe, but to have some particular selling point," re- 
marked a machinist to me to-day. Now, there is just 
a grain of truth here, but it is a very small grain. No 
doubt dealers prefer to have some particular feature 
that they can dilate upon to make sales, but these 
new features are studied out by the designer, and no 
alteration of design is made without the conviction 
that it is an improvement. As to there being no Ameri- 
can design of lathe, there are two or three distinct 
kinds, each of which has no counterpart in Europe, 
and all possessing advantages for the class of work for 
which they are intended. Beginning with lathes, say 
up to 30 inch swing, or 10 inch centers, as such a 
lathe would be designated in England. As a general 
rule, such a lathe of English design would have a hand 
slide rest, and not a self-acting feed. Now, be it re- 
marked that some (only a few as far as I have yet seen) 
of the new designs are provided with self-acting feed 
motions, but iaost of the lathes (within 20 inch swing) 
you find in the workshops have, as I have said, hand 
slide rests and are, as a consequence, as awkward as 
can be for the great majority of work they are used 
upon. All experience shows that at least nine-tenths 
(and I think I would be within the mark if I said 
nineteen-twentieths) of the work done between the 
centers of such sizes of lathes is of such a short length 
that it can be turned from end to end without mov- 
ing the slide rest from its position, while all the bor- 
ing or chucked work can of course be completed with- 
out moving the slide rest; but boring and face plate 
work form but a small proportion of ordinary work, and 
it is on ordinary between-centers work that the slide 
rest is so awkward ; first, because the slide rest handle 
that works the screw for the longitudinal feed will not 
clear the tail stock of the lathe, and you can only wind 
this screw half a revolution, then you must take it off, 
put it on again, and wind the screw another half revo- 
lution, and so on. It is positively aggravating, to one 
having used an American lathe, to go through this 
awkward and humbugging business every time a cut 
is set or after setting a tool. The worst thing is that 
on short work the slide rest smothers the work so that 
you can't get at it either to set the tool, see the cut, or 
measure the work. 

With regard to the first named defect, it could be 
modified, to a certain extent, by putting the screw on 
the outside of the slide instead of in the middle of it, 
then throwing it further out from the line of centers of 
the lathe, and therefore more out of the way of the tail 
stock, but this is very rarely done. Now suppose that 
the lathe has a self-acting feed motion and a slide rest 
as well, as is sometimes the case in English and French 
practice, and you are no better off so far as the first 
named defect is concerned, "because the hand traverse 
to the lathe saddle (as the lathe carriage is termed in 
England) consists of a long handle operating the spin- 
dle of a small pinion gearing direct into the rack of 
the lathe ; and the consequence is that, notwithstand- 
ing the awkward length of the handle,the carriage mo- 
tion is too quick (moving the handle as slowly as you 
can) for the purpose of feeding, and, furthermore, as the 
rack is cast and not cut,the hand traverse of the carriage 
is too spasmodic and jerky to permit of its use for feed- 
ing; but supposing the rack and pinion to be cut, which 
is not often the case, and the conditions are not much 
bettered, for the motion is still too quick and the 
handle is so long that, the right hand has to reach out 
too far to admit of a close inspection of the work. 
Another annoying feature is the straps or clamps 
forming the tool-holding device, which are bulky and 
in the way. Again, no device for regulating the height 
of the tool is provided. Hence, slips of iron, pieces 
of tin, iron washers, and other loose and odd pieces are 
used for this adjustment. Whatever the length of the 
work may be (when a slide rest without a self-acting 
feed is provided), the longitudinal feed handle will 
come in the way of the tail block, while the length of 
continuous longitudinal feed is limited to the length of 
the upper slide of the rest. Of course the slide rest 
can be moved along the bed and reset, but after a 
little wear it will be found that each turn you move 
the slide rest it requires to be adjusted for parallelism 
again, and this involves the loss of a great deal of time. 
When no self-acting feed is provided, all threads must 
be started and cut by hand. This involves a great 
deal of practice in order to be able to star,t a true 
thread, and the removal of the slide rest and substitu 



On the other side of tlie question there is the faet 
that with a compound rest all ordinary tapers can be 
turned without setting the tail stock over, that is to 
say, all tapers that are not longer than the longitudi- 
nal traverse of the tool slide of the rest, and tapers can 
be bored with every facility. But taper work forms a 
very small proportion of the work done in such lathes, 
and, furthermore, facilities for its production are pro- 
vided for in all American lathes for general work. 
Where there are several small lathes in a shop, it is 
not essential nor even desirable that all of them be 
provided with facilities for taper boring, as it involves 
the use of either a compound rut or a taper-turning At- 
tachment (the latter being the most desirable of the 
two). 

Considering now the American form of similar sized 
lathes, a self-acting or automatic feed is always pro- 
vided, and the tail stock is made to set over for turn- 
ing tapers between the centers. As a result a con- 
tinuous cut either taper or parallel, can be taken on 
work as long as the lathe will take in. If taper boring 
is to be provided for, a taper-turning attachment is 
provided for, or in some cases a compound rest is used, 
but this compound rest is not open to the objections 
shown to exist in corresponding English lathes, as the 
hand traverse of the carriage is slow enough to permit 
of hand feeding by means of the handle that works 
the hand feed of the carriage. This is accomplished 
by means of gearing in the carriage that reduces the 
revolutions of the rack pinion below those of the hand 
feed handle. This speed reduction is sufficient that a 
short hand feed handle can be used ; and the posi- 
tion of the operator's body is therefore natural and 
not strained when using this hand feed. Hence, he 
can operate the cross-feed screw and watch the cut or 
measure work with ease and comfort — a thing impossi- 
ble in English or French lathes. By thus dispensing 
with the longitudinal slide of the compound rest, the 
work is in full view (no matter how short it is) and is 
accessible for tool setting or measuring. The Ameri- 
can plan also of a tool post in a T slot leaves nothing 
but a simple cylindrical tool post in front of the work, 
and this tool post can be moved to either end of the 
T slot as may be most convenient for the kind of 
work in hand, hence the tool may be clamped as close 
to the work as possible and swiveled to any angle to 
the line of centers, which is a great convenience, not 
attainable where two clamps are used or a single tool 
post in the center of a square slide. If the lathe has 
a taper-turning attachment, you can change from taper 
to parallel work in a moment without unsetting the 
lathe, whereas in the case of a compound rest and no 
automatic feed a great loss of time occurs in making 
these changes, because of the difficulty of setting the 
top slide to cut parallel, and a great deal of skill is re- 
quired. So much indeed are these two difficulties met 
with that, to avoid them, the workman is often in- 
duced to adopt improper methods in doing his work. 
Thus, to take a common example, suppose a crank pin 
(for an engine) with a taper on it is being turned, and 
the taper part will be finished complete before the 
parallel part is roughed out, with the result that the 
two parts will not be true, one with the other. 

Let us now consider very short work of small diame- 
ter, and with the American form of lathe carriage 
and rest the tool need not stand far out from the tool 
post or rest, as there is nothing to interfere ; whereas 
on the English or French lathe the top slide comes 
butt against the tail stock, and the tool must be pushed 
out far enough to meet the work. The tool posts of 
all American lathes of the sizes under consideration 
are provided with more ready means of adjusting the 
tool height without using the slips of iron, etc., before 
referred to. 

Objection has been made to me concerning the de- 
sirability of constructing the tail stock to set over for 
taper turning, as it is said to involve some trouble and 
difficulty in setting it back true for parallel turning,but 
this is an unnecessary trouble, since it is not necessary 
to operate both set and tail stock screws. Indeed, only 
that screw should be unscrewed that will let the tail 
stock set over in the required direction, the other screw 
being allowed to remain untouched, and therefore set 
for parallel turning, the tail stock being pulled over by 
hand. All that will be necessary in that case for putting 
the tail stock back true for parallel turning will be to 
screw up again the one screw that has been turned 
back. Workmen often overlook this wrinkle, and give 
themselves a great deal of unnecessary trouble and 
loss of time. 

We may now consider the chucks and fixturejs for 
this class of lathe, and, beginning with the smallest 
sizes, there is a large sale here of both two, three, and 
four jawed American drill chucks, and as yet I have 
not seen any English or French imitations of them. In 
work..holding chucks, whether universal or combina- 
tion chucks, the same remark applies, but, strange to 
say, the chucks are very little used, face plates with 
dogs removable from hole to hole being used, and bell 
chucks also. A dog chuck or a bell chuck for lathes 
ipt the sizes under consideration would be curiosities in 



United States, nor is there any occasional use for it. 
The bell chuck, however, can sometimes be used to ad- 
vantage even where the most improved chucks are 
used, because it will grip firm enough with its double 
set of screws to permit work to be operated on a long 
way out from the chuck without the use of a steady 
rest. The cone plate for use in place of the steady rest 
is also a good English form of chuck for very true 
work, but, like the bell chuck, it can be done without, 
and the occasions for its use are so rare that it is not 
a good investment to either make or buy one, unless 
for special work done in quantities. There are no ele- 
vating rest or weight lathes used in England or France. 
Nor have I yet seen a small lathe with raised vees, all 
having fiat shears, with vee slides on the edges like the 
old style Sellers lathe or the Freeland lathe. 

I am well aware that even in the United States there 
are some who decry the raised vee, and also at the ele- 
vating rest and at the New England lathe as a whole, 
but that is because they apply it out of its place. 
" How can you do good boring on such a lathe?" I 
have been asked. My answer to this is that at the 
Ashcroft Manufacturing Company's works, in Boston, 
I saw chucked work that stood 18 inches out from the 
face plate on a 91 inch swing lathe faced and bored as 
smooth and true as could be, as pretty a piece of work 
as a mechanic could put his eye on, and the lathe was 
one of Sam Putnam's design. Now take a Pratt & 
Whitney elevating rest lathe, with taper-turning at- 
tachment and stop motion, and it is all that can be 
desired; in fact, both these lathes are simply perfec- 
tion, and their peers do not exist on this side of the 
ocean. I could name many more American lathes 
that are pre-eminent in their lines; and it must always 
be remembered that the shop system has got to be 
considered when the lathe is considered. A light 
lathe will do when the cuts are light and the feeds 
fine, but if you are going to spare blacksmithing and 
use the lathe to cut the work out of the solid, of 
course the lathe must be heavy and all its parts strong. 

Joshua Rose. 



tion of a hand rest when cutting the threads making "American workshops. The movable dog chuck belonsrs 
the operation slow and expensive. Ito a primeval era that has long passed away in the 



Barnlne of Seattle. 

About three o'clock in the afternoon of Thursday, 
June 6, fire broke out among some turpentine in a frame 
building at Front and Madison Streets, Seattle, W. T., 
and, fanned by a high wind, rapidly spread. The fire 
jumped the street, and within a half hour had con- 
sumed another block of buildings. The opera house 
block, a fine brick structure, was the next one to go, 
and then, one after another, square after square of 
business structures of wood and brick succumbed, and 
the fire became a great confiagration, spreading with 
almost inoonceivable rapidity. 

The burned district covers an area of about thirty- 
one blocks, its boundary being University, Front, 
Spring to Second, James, South, Fourth, Wall, and 
Water Streets, comprising the business ^jortion of the 
city, the residence district escaping. Every newspaper, 
hotel, telegraph office, railroad depot, and wharf in 
the city was destroyed. The entire water front, in- 
cluding all wharves and docks, coal bunkers, and rail- 
way tracks, the wholesale quarter, and everything 
south of Union Stre^tsaoijstest of Second Street, and 
reaching around to the gas works and above Fourth 
Street, on Ja<?kson, was iooiupletely burned. No less 
than 380 firms and persons doing buStness have suffered 
loss. 

The population of Seattle is estimated at 35,000, and 
the loss by this fire is rcuglily estimated at about 
$7,000,000. Of this something over f 3,e00,000 is covered 
by insurance. 

^ I » I — 

Corporations Betard Inventions. 
Mr. Erastus Wiman, on the subject of telegraphs 
and telephones, in an address before the New York 
Electric Club, recently said, among other things, that 
it was a great blessing that the telegraph and tele- 
phone were early divorced, " because I do not believe 
that the telephone would ever have been developed to 
one-quarter the extent to which it has been developed 
if it had been dependent on the telegraph." To which 
The Electric World adds, " and those are exactly our 
sentiments." Mr. Wiman goes on to show a little later 
how the Western Union Company discourages inven- 
tion. "To-day the Lord help the man who goes to the 
Western Union with a new scheme," says Mr. Wiman. 
What electricity stands in need of to-day is not the re- 
pressive spirit that sits down at once on the man with 
the new idea, but the encouraging spirit that tenders 
a helpful hand to every inventor of genius and high 
aspiration. We shall never have too many inventions 
in electricity, the World adds, but under the regime 
of Mr. Wiman's trust there would soon be too few. 
Our patent record, week by week, shows how active is 
invention in the electrical fields. What would be the 
stimulus or encouragement to all these persevering in- 
ventors, producing new apparatus and appliances for 
the good of mankind as well as for their own benefit, 
if they were at the mercy of " a hard-headed set of men 
on new schemes" bent on "discouraging speculation 
or inventive enterprises '' by all means in their powert 
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EXfESIHEKTS OK THE INEXFANSIBILITY OF WATEB 
AND COKTBACTION OF ICE. 

T. O'CONOR SLOANB, PH.D. 

When ice melts, the^water produced is of considerably 
less volume than was the original ice. This is obvious 
from the fact that ice floats upon watef The reverse 
is a fact but too well known to housekeepers, who trace 
many broken vessels and fractured water pipes to the 
expansion of freezing water. The change in volume is 
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a sudden one for the most part. At 39'3° F. water at- 
tains its greatest density. If the temperature is lowered 
it expands slightly, until 33° F. is reached, when it 
freezes, if there are no causes to prevent. In freezing it 
suddenly expands about one-eleventh of its bulk with 
almost irresistible power. A pressure as high as 38,000 

pounds to the square inch 
has been estimated as hav- 
ing been exerted by it. 

Many other substances 
in solidifying experience 
the same change. Thus 
solid cast iron floats on 
melted iron as ice does on 
water, and for the same 
reason. 

This sudden expansion is 
the more impressive in the 
case of water, because it is 
ordinarily of comparative- 
ly constant volume. Its 
change of bulk by altera- 
tions of temperature or 
pressure is but slight. It 
resists compressive or ex- 
pansive strains, yielding 
but little to very high pres- 
sures. 

Both of these phenome- 
na — the reduction in vol- 
ume experienced by melt- 
ing ice and the slight ex- 
pansibility of water — are 
illustrated by the simple 
experiments shown in the 
cuts. Nothing in the way 
of apparatus is required to 
perform them, unless a 
couple of wineglasses or 
goblets and an India rubber band can be termed such. 
The simplest one may be first described, the illustra- 
tion of the slight expansibility of water. If two empty 
wineglasses are placed mouth to mouth, and a rather 
wide India rubber band is sprung around the junction, 
they will resist separation with some force. The 
glasses in separating slide, like the members of a tele- 
scope, through the band, and in doing so cause the air 
within to be slightly rarefied. A partial vacuum is 
produced, and some exertion is required to separate 
them. When they part, a slight report is produced by 
the inrush of the outer air. It is evident that if the 
glasses were filled with a non-expansible substance, 
they would adhere much more strongly. For air, there- 
fore, water may be substituted. 
The glasses are immersed in a vessel of water large 
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enough to hold them mouth to mouth. The band is 
sprung over them and is worked up as near the lip of 
one of them as possible. It is important that it should 
be wet, to facilitate its sliding. The glasses, immersed 
so as to be filled with water, are next brought mouth 
to mouth beneath the surface. The band is adjusted 
by sliding so as to cover the junction as evenly as pos- 
sible. Care must be taken to exclude all bubbles of 
air. The glasses are then removed from the water, 
when they will be found to adhere 
_ -- — _ loosely yet strongly. They can be 

worked from side to side, but will 
resist a direct pull with great force. 
A very heavy weight can be sus- 
tained before they come apart. The 
water contained within them is 
practically inexpansible, and per- 
mits no telescoping of the band and 
glasses. 

The second experiment may now 
be tried. The glasses are separated 
and emptied, and the band is 
sprung around one of the glasses 
and is brought down below the 
edge, so that only half of its width surrounds the 
body. The other half will now spring inward and 
form a horizontal diaphragm through which a large 
aperture extends. It represents a flat perforated 
washer. The glasses are again immersed in water and 
filled. A lump of ice as free from air bubbles as possible 
is introduced into one of them, and they are as before 
brought together under the surface of the water. The 
ice is, of course, rapidly melting. The instant they 
touch, they adhere strongly. The shrinkage of the 
water as it changes from the solid into the liquid state 
produces a vacuum, and the atmospheric pressure 
forces the glasses strongly together. They are now 
removed from the vessel. It will be found that they 
can be laid on their sides and rolled about ; that they 
can be held by the base of one in a horizontal position, 
and that they will sustain a very heavy weight before 
pulling apart. They will adhere thus for a number of 
days, until gradually enough air has leaked in to de- 
stroy the vacuum. The other arrangement of band 
could be used, and is to be advised when the edges of 
the glasses are not true ; but the fiat surface of con- 
nection makes it much more impressive, and by doing 
away with any chance of telescoping, restricts the ex- 
periment to an illustration of the shrinkage of frozen 
water oh melting. 

The glasses should be selected of equal diameter at 
the mouths, and if ground and polished, they are «uch 
better. There is no trouble in finding such glasses at 
any dealer's. Even if the mouths fit poorly, the ex- 
periments can be performed by having a wide enough 
band and by not attempting to use the flat washer 
arrangement. 

* < I » » 

Electrical Gnrrents. 
We have in the case of electrical waves along a wire 
a disturbance outside the wire and a current within it, 
and the equations of Maxwell allow us to calculate 
these with perfect accuracy and give all the laws with 
respect to them. 

We thus find that the velocity of propagation of 
the waves along a wire, hung far away from other 
bodies and made of good conducting material, is that 
of light, or 185,000 miles per second; but when it is 
hung near any conducting matter, like the earth, or 
inclosed in a cable and sunk into the sea, the velocity 
becomes much less. When hung in space, away from 
other bodies, it forms, as it were, the core of a system 
of waves in the ether, the amplitude of the disturb- 
ance becoming less and less as we move away from 
the wire. But the most curious fact is that the elec- 
tric current penetrates only a short distance into the 
wire, being mostly confined to the surface, especially 
where the number of oscillations per second is very 
great.— if. A. Rowland. 



AN IMPBOVED BTTBOLAB ALABM. 

A device which may be readily attached to a door 
or window, and is adapted to explode a cap as the door 
or window is opened, has been patented by Mr. Neil 
Mclntyre, and is illustrated herewith. It consists of a 
tubular cylindrical body with closed ends in which 
slides a piston surrounded by a spiral spring, which 
has a bearing on a plunger at one end of the piston and 
against the inner side of the cylinder at its other end. 
One end of the piston rod projects out of the cylinder 
and is provided with a handle, while upon the extrem- 
ity of the rod is hinged or pivoted a thin wedge-shaped 
arm. The end of the cylinder opposite the handle has 
a transverse slot, and the cylinder itself is adapted to 
be attached to a door or window by means of a screw 
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AN IMPBOVED CLINICAL THEBMOMETEB. 

The accompanying illustration represents an im- 
provement in clinical thermometers which has been 
patented by Messrs. Robert H. Hunstock, of San 
Antonio, Texas, and Emigdio Chavez, of Guanajuato, 
Mexico. It is an improved article of manufacture, in 
which the zero mark of the scale is placed at the nor- 
mal temperature of the body. Each degree is divided 
into five or ten parts, according to "the size of the in- 
strument, those above zero reading supernormal, and 
those below that mark being subnormal. If desired, 
one or two scales may be made to appear upon the same 
instrument. 

^ « « > » 

At a recent meeting of the Manchester Section of 
Chemical Industry, Mr. William Thompson read a 
paper on the heat-producing powers of twelve samples 
of coal, determined by burning in oxygen (in the ap- 
paratus devised by him), compared with their theore- 
tical values as calculated from their chemical compo- 
sition. The coal which he found to give the highest 
results as regards heat producing was anthracite,which 
gave 8,340 Centigrade units of heat. 
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KcINTYBE'S BUBGLAB ALABH. 



which forms an integral portion of the body at the 
back. The cylinder is screwed on the inner face of a 
door or window, an inch or so from the outer edge, and 
the piston rod is then drawn outward, bymeans of the 
handle, against the tension of the spiral spring, until 
the wedge-shaped arm can be carried inward between 
the door and casing, as the door is closed. A cap is 
then inserted in the transverse slot in the rear end of 
the cylinder, where it is violently struck by the 
plunger on one end of the piston rod when the door is 
opened, the wedge-shaped arm being thus released and 
allowing the spring to exert its tension on the piston 
rod. For further information relative to this inven- 
tion address the Travelers' Pocket Burglar Alarm Co., 
No. 300 East Eighty-second Street, New York City. 



AN IMPBOVED PIANO LAMP BBACKET. 
The accompanying illustration represents a piano 
lamp bracket designed for attachment to an upright 
piano, and conveniently and readily adjustable to any 
position desired. It has been patented by Mr. William 
A. Smith, of Butte City, Montana Ter. A T-shaped 
plate is attached by screws to the back of the piano, 
and projecting from this plate beyond the end of the 
piano is a short arm with a socket, in which is mounted 
a pivot pin projecting from a horizontal rod, the latter 
being of suflBcient length to extend past the end and in 
front of the piano. This horizontal rod has a vertical 
sleeve, through which extends a vertical arm, adjust- 
ably held by a set screw. To the lower end of the ver- 
tical rod is secured, by an elbow joint, a horizontal rod 
having at its outer end a socket, in which is secured 




SMITH'S PIANO LAMP BBACKET. 

the shank of a stand upon which may be placed a lamp. 
By means of such a bracket the lamp stand may be 
swung back out of the way when not required for use, 
or moved to one end of the keyboard, or raised or low- 
ered in its position with regard to the music resting 
above the keys. 



Arron^ Poison. 

According to Mr. Stanley, the arrow poison used by 
the natives of the Lower Congo district is made from a 
species of red ants found in that locality. The ants 
are dried, crushed into powder and cooked in palm oil. 
"he exceedingly irritating properties of the poison are 
supposed to be due to formic acid. 
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AK IHFBOVED THILL COUFLIKO. 
The accompanying illustration represents a secure 
thill fastening, which will not rattle or jar, and with 
which the thills can be quickly locked in place or re- 
moved from a vehicle. This Invention has been pat- 
ented by Mr. George W. Lee, of Homeworth, Ohio. 
The front end of the coupling iron has a horizontal eye. 
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LEE'S THILL COVFLINO. 



in which is a stub shaft, held in place by a set screw, 
the shaft being bored interiorly and longitudinally to 
afford faciJity for lubrication. The thill iron is prefer- 
ably made of steel, and is bifurcated, having two rear- 
wardly extending curved arms, on the extremities of 
which are heads, recessed in their inner opposing faces, 
the recesses being of a size to fit snugly over the ends 
of the shaft held in the eye of the coupling iron, the 
arms of the thill iron being sprung apart until they 
will clasp the ends of the shaft. A locking plate is 
placed between the arms of the thill iron, preventing 
the spreading thereof, this plate being attached to a 
spring bar whose other end is countersunk in the up- 
per face of the shank of the thill iron. To unlock or 
disengage the coupling it is necessary to slightly sepa- 
rate the thill arms, to effect which a key or releasing 
tool is provided, which is shown in position for such 
use In our illustration. By turning the handle of the 
key upward and outwardly the thill arms may be read- 
ily disengaged from the vehicle, a similar use of the 
key serving to facilitate the engagement of the arms. 

For further information relative to this invention 
address the patentee^ or Mr. Herbert T. Gould, of 

Perry, N. Y. 

^ r ■ » » 

IMFBOVED FENDEB FOB CAB WINDOWS. 
A fender for guarding railway car or vehicle windows 
from smoke, cinders, or dust is illustrated herewith, 
and has been patented by Messrs. E. Frank Waller, of 
Hanson, Ky., and Otto A. Carlstedt, of Evansville, 
Ind., the small figures showing sectional views of the 
device. The fender conforms in shape to the top, one 
side, and bottom outlines of the window, and is of 
concavo-convex cross-sectional form, preferably of 
metal, although it may be formed of a flat plate bent 
twice to the required shape. Each fender is hinged at 
top and bottom by hinge lugs fixed to the fender and 
the car body, the hinges being arranged at the cenTer 
of the panel between two car windows, thus allowing 
the same fender to be swung around on the hinges to 
guard either of the two windows from smoke and 
dust. The lower hinge lug has sockets at its front 
and rear edges, into either of which a bolt held to the 




WALLEB & CABLSTEDT S FENDEB FOB GAB WINDOWS. 

lower arm of the fender may pass, according to which 
side of the window the fender may be adjusted. This 
bolt is guided in staples fixed to the fender, and at its 
reai*end has a stem, on which is a spiral spring, a 
knob on the bolt providing for conveniently withdraw- 
ing it when it is desired to swing the fender from one 
side to the other. There is also a hook on the inner 



face of the fender, adapted to be engaged with a staple 
in the car body, to hold the fender in close contact 
therewith. 

For further information relative to this invention, 
address E. Frank Waller, M.D., Hanson, Ky. 



The Dreams of a Haalieesb Smoker. 

/Science describes the experiences of a gentleman who 
placed himself under the influence of a hasheesh. He 
smoked it until he felt a profound sense of a well-being, 
and then put the pipe aside. After a few minutes he 
seemed to become two persons, he was conscious of his 
real self reclining on a lounge, and of why he was there, 
his double was in a vast building of gold and marble, 
splendidly brilliant, and beautiful beyond all descrip- 
tion. He felt an extreme gratification, and believed 
himself in heaven. This double personality suddenly 
vanished, but reappeared in a few minutes. His real 
self was undergoing rhythmical spasms throughout his 
body, the double was a marvelous instrument, produc- 
ing sounds of exquisite sweetness and perfect rhythm. 
Then sleep ensued, and all ended. Upon another occa- 
sion sleep and waking came and went so rapidly that 
they seemed to be confused. His double seemed to be 
the sea, bright and tossing as the wind blew, then a con- 
tinent. Again, he smoked a double dose, and sat at his 
table pencil in hand, to record the effects. He lost all 
conception of time. He rose to open a door, and it 
seemed to take a million years. He went to pacify an 
angry dog, and endless ages seemed to have passed 
when he returned. Conceptions of space retained 
their normal character. He felt an unusual fullness 
of mental impressions — enough to fill volumes. He un- 
derstood clairvoyance, hypnotism, and all else. He 
was not one man or two, but several men living at the 
same time in different places with different occupations. 
He could not write one word without hurrying to the 
next, his thoughts flowing with enormous rapidity. 
The few words he did write meant nothing. 
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A SFBIN6 COVEB OILEB. 

llustration herewith represents an oiler the 
cover of which is self-closing, with- 
out the screwing on of a cap, as is 
common with the ordinary oiler. It 
is manufactured by the Penberthy 
Injector Company, of Detroit, MichJ 
As will be seen by this sectional 
diagram, the cover is held in place 
by a spring of fine wire which 
passes down through the oil way 
and is fastened in its c o n c a v e, 
threaded base. The filling of the 
oil cup is readily effected by lifting 
the cover against the slight tension 
of the spring, which of course is 
always suCQcient to keep the cover 
im place in ordinary use, or even 

against any considerable jar of machinery, while -a 

cover so attached cannot be lost. 




Ten Good Tliinga to Know. 

1. That salt will curdle new milk, hence in preparing 
milk porridge, gravies, etc., the salt should not be 
added until the dish is prepared. 

2. That clear boiling water will remove tea stains 
and many fruit stains. Pour the water through the 
stain and thus prevent its spreading over the fabric^ 

3. That ripe tomatoes will remove ink and other 
stains from white cloth, also from the hands. 

4. That a tablespoonful of turpentine boiled with 
white clothes will aid in the whitening process. 

5. That boiled starch is much improved by the addi- 
tion of a little sperm salt or gum arable dissolved. 

6. That beeswax and salt will make rusty flat irons 
as clean and smooth as glass. Tie a lump of wax in a 
rag and keep it for that purpose. When the irons are 
hot, rub them first with the wax rag, then scour with 
a paper or cloth sprinkled with salt. 

7. That blue ointment and kerosene mixed in equal 
proportions and applied to the bedsteads is an unfail- 
ing bedbug remedy, as a coat of whitewash is for the 
walls of a log house. 

8. That kerosene will soften boots or shoes that have 
been hardened by water, and render theoi as pliable as 
new. 

9. That kerosene will make tin tea kettles as bright 
as new. Saturate a woolen rag and rub with it. It 
will also remove stains from varnished furniture. 

10. That cool rain water and soda will remove ma- 
chine grease from washable fabrics. — The Sanitarian. 

m i t t ^ = 

A CURIOUS instance of twins, in case of a hen's egg, 
is reported to us from Crawfordsville,- Ga. Mr. C. G. 
Moore of that city sent us a photograph of an egg that 
was served on his table and which apparently was per- 
fectly normal, but which when broken open was found 
to contain a pe.rfeotly formed egg with a complete 
shell within the outer shell. Mr. Moore kindly had a 
photograph taken for our use, but we do not publish 
it, as we wgre unable to reproduce with suflScient ac- 
curacy t)|e peculiar formation of the egg. 



AN IHFBOVED CHILD'S SWING. 
The accompanying illustration represents a swing 
mainly designed to be used in the place of a crib or 
cradle for infants, as well as for amusement and means 
of exercise or place of rest for older children. It is a 
patented invention of Mr. James M. McCord, of Vin- 
cennes, Ind. Figs. 1 and 2 represent the upper and 




UcCOBD'S CHILD'S SWING. 

lower end portions of one of the suspension wires. Fig. 
3 showing the swing carrying a box at its lower end, 
having fitted on it a removable raised frame, while the 
perspective view shows the swing with a seat mounted 
on the box in place of the removable frame. This frame 
may be of basketwork or other material of any desired 
pattern, and when in place is secured by hooks engag- 
ing with suitable catches, to provide for its ready re; 
moval. The chair has rabbeted cleats on its bottom 
adapted to rest on and fit within or lap over the sides 
of the box, to which it is held in place by hooks. 
— i< » « I fc 

Neiv Process for Detecting tbe Presence of Foreign 
Colorine matters In Wines. 

The author uses as areagent the standard soap liquid 
used in determining the hardness of waters. Of this 
liquid 5 c. c. are placed in a small test tube with an 
equal volume of distilled water. From ten to twenty 
drops of the wine in question are added, and the whole 
is mixed by inverting the tube. With a natural wine 
the liquid remains colorless, but it is colored if some 
foreign coloring matter is present. — A. Pagnoul. 
» « »>♦■ 

SIEVE ATTACHMENT FOB THBASHING MACHINES. 

The invention herewith illustrated relates to an at- 
tachment whereby the sieves may be regulated, moved, 
adjusted, or shifted, according to the work in hand, 
while the machine is in motion, and is a,lso adapted for 
use in windmills, elevators, and other machines in 
which sieves are required. It has been patented by Mr. 
Wily K. Dodd, of Marengo. Iowa. The device is shown 
as applied to a thrashing machine having a forward 
and rear receiver, each furnished with a suitable con- 
veyer, a shoe capable of a longitudinal or a transverse 
movement being held above the receiver. Front and 
rear shafts are journaled in the receiver, front and rear 
vertical slides, having grooves in their inner faces, 
being connected to the shafts, while a sieve and a tilt- 
ing lever are connected with the shafts, an adjusting 
lever being linked to the tilting lever, and a tail board 
being operated from the tilting lever simultaneously 
with the slides. Parallel with the forward base of the 
tail board a rod is secured in the shoe carrying burrs at 




DODD'S THBASHING MACHINE ATTACHMENT. 

each end, one outside and the other inside of each side 
of the shoe, which serve to regulate the movement of 
the tail board in its groove, and by moving the adjust- 
ing lever either up or down, thesievesmay be raised or 
lowered. 

For further information relative to this invention 
address Mr. Ralph H. Kirk, Marengo, Iowa. 
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IHFBOVED LEATHES BELTIKQ. 
For high speed machinery, especially planing ma- 
chines and dynamos, the very best possible article of 
belting Is required, which shall combine flexibility and 
strength. The house of Charles A, Schleren & Co., of 
thls-clty, has devoted special attention to the produc- 
tion of this class of goods. The general routine to 
which the hides are subjected is as follows : Only the 
best selected and trimmed oak-tanned hides are used, 
the center portion of which is cut out and the rest dis- 
carded. After soaking, the hides are cut into strips 
according to their thickness and are then softened by 
machinery, shaved by hand, and finally scoured. This 
removes all dirt or remnants of flesh that may be ad- 
hering and cleanses and opens the pores of the leather, 
which Is then partially dried and treated with oil 
and tallow. As the water evaporates from the skin. 




Tbe Best Form of Motor. 



stbaioht£hino and ctttting machine. 

the stuffing, as it is called, penetrates the pores and 
takes its place. 

The material of a belt must be pre-eminently un- 
stretchable in order to Insure accurate running on the 
wheels. We give a small view of the machine in which 
belt leather is stretched. For 24 hours it is subjected 
to tension, after which it is polished and dried. By 
shears and cutting machinery it is no w cut into the va- 
rious widths that can be yielded by the skin under 
treatment. It has next to be fastened. The leather is 
squared at the joints and care- 
fully feathered off to a sharp 
edge ; the pieces are then ce- 
mented and cut into rolls about 
300 feet long each. So good and 



The introduction of motors for power transmission 
will soon be governed by their cost. The questions of 
reliability, safety, and convenience are all important, 
but dollars and cents, says Electric Power, are the most 
conspicuous consideration, and this point is by no 
means overlooked by the manufacturer of motors. 

The evolution of a perfect machine of this character 
is necessarily a slow process. Its original design and 
construction is in the hands of the Inventor and a few 
practical mechanics. When it is placed in actual serv- 
ice, the modifications begin. It is strengthened in one 
part and lightened in another. Its construction is 
gradually simplified. The arrangement of the parts is 
changed in order to facilitate examination and pos- 
sible adjustment. Nothing but the lapse of time and 
the exigences of actual service will develop all the 
faults and suggest all the improvements which may be 
made. When practical perfection'is eventually at- 
tained, special machinery may be devised, which will 
bring the cost of production down to the lowest point, 
greatly enlarging the sales, even if the profit on each 
motor is reduced. This is the natural course through 
which auy line of manufacturing must pass in order to 
attain the highest degree of perfection. 

So long as competition tends toward the production 
of a better article at less money, it is beneficial, pro- 
vided it is done at a reasonable profit ; when, however, 
an effort is made to reduce cost by introducing an in- 
sufficient quantity of material, or that qf an inferior 
quality, the result is more likely to show loss rather 
than gain. The high speed at which dynamos and 
motors are run, and their susceptibility to damage if 
not properly balanced and fitted, has led up to first 
class workmanship. Therefore, it seems reasonable to 
suppose that in this particular branch of the electrical 
business there is little apprehension of retrogression. 



valley, lined with the bones of fifteen thousand men, 
women and children is a fearful thing in the history of 
the human race, but what of that compared with a 
wrecked continent ? What of that compared with a 
world blown open or blown to fragments? I am not an 
alarmist or a seneational Wiggins. I do not believe 
that old Mother Earth is about to be shot into 
smithereens, but there may be danger ahead in this 
direction, and although we grieve over the Conemaugh 
catastrophe, let us be thankful that there has 
not been a natural gas explosion out West, and that 
there are not two rings Instead of one set of astoroids 
in the material heavens." 





HACHINE PCS STBETCHINO 
BELT LEATHEB. 



WAX THBEAD SEW- 
INQ UACHIKE. 



perfect is the cementing that a belt secured by no other 
means is often used and found thoroughly efficient, 
but to make it thoroughly reliable for heavy work 
a better fastening must be used. In the old way it 
was riveted with copper rivets and burrs, and much 
heavy belting is made up in that way by the house. 
But rivets are certainly clumsy, interfere with the 
smoothness of the belt, and impair flexibility. We 




Consanenlneoas Marrlaees. 

The author of a recent work on this subject calls at- 
tention to the curious ideas which have been generally 
received in reference to the Infecundlty.of and physical 
degradation consequent on consanguineous marriages. 
So far as the data given may be trusted — and it is 
hardly to be supposed that the author holds a brief on 
the opposite side — there is absolutely nothing to show 
that marriages between near kinsmen are lacking in 
fertility, or that they are peculiarly liable to give issue 
to deformed or diseased offspring. There is no lack of 
instances of enforced consanguinelty, in the matter of 
marriage, in isolated communities, according to M. 
Huth, to disprove the assumption that physica^degene- 
ration is likely to result from the practice. An investi- 
gation into a number of unions between uncles and 
nieces, nephews and aunts, and cousins in the first and 
second degree, gives an average of children rather above 
than below the general average, though this is at- 
tributed to some extent to the comparatively early age 
at which such unions are generally contracted. 

Breeders inform us that the results are markedly in 
favor of consanguineous unions between healthy well- 
bred animals. Unions between men or animals of 
widely different varieties, on the other hand, have a 
decidedly injurious effect on the offspring, and beyond 
a certain limit are almost absolutely sterile. Mulattoes 
and the half-breeds ot India and America are striking 
examples of the deterioration to whleh such racial 
disparity gives rise. The great point to bear in mind 
is that the union of individuals with the same morbid 
tendencies intensifies the taint, and that, too, quite ir- 
respective of any consanguinelty. The moral, according 
to the author, is that the reasons which have led to 
the prohibition of marriages within certain degrees of 
relationship are social, and not physiological. — Medical 
Press and Circular. 



THE NEW BTTBBEB TIF FEABL UTTCILAGE BOTTLE. 
In our issue of June 9, 1888, we described the new 
rubber tip mucilage bottle recently 
introduced by the Nassau Manu- 
facturing Company, of this city. 
The tip is now perforated only on 
one side, so that no air can enter, 
and consequently no portion of the 
contents can possibly escape. This 
siicple modification makes the Pearl 
Mucilage Bottle perfect. There Is 
no evaporation, as the slit is always 
closed. The amount that is deliv- 
ered in use is enough and not too 
much. No attention is required, 
and where real pasting in quantity 

is to be done, its good qualities appear best. 



ENDLESS WIBE SCBEW MACHINE. 

therefore Illustrate a machine which marks an impor- 
tant Improvement — the use of endless copper wire 
screws. This machine screws the belt together by 
small screws, which form extremely strong attach- 
ments, that can be multiplied to any desired extent. 
The belt produced is perfectly smooth on both sides, is 
far more pliable than one made with rivets, and the 
layers of leather are held more firmly together. The 
electric belts for dynamos and motors are now all made 
in this way. As a special article for export, belts with 
joints sewed with waxed threads are manufactured 
also. The high speed belting is perforated in order 
to prevent air cushioning and to allow the belt to have 
a full grip upon the driving' or motor pulley. This 
bouse also has extensive works in Brooklyn devoted 
entirely to the production of lace leather. Here the 
brands of Brooklyn and Gowanusrawhidelace leather 
are made and a special tanned lace leather. Electric 
engineers find the Schleren belting admirably adapted 
for their uses on motors and dynamos. 




AN AFFABATTTS FOB HEATING AND STEAMING GBAIN. 
The apparatus represented in the accompanying 
illustration is more especially designed for treating 
wheat, so as to toughen its hull and produce a better 
bran, an Increase of middlings, clearer flour, and whiter 
break-flour. The Invention forms the subject of a pat- 
ent issued to Mr. William H. Smith, of Hickman, 
Tenn. Fig. 1 is a sectional side view of the apparatus, 
and Figs. 2 and 4 are plan views in different sections, 
A central drying chamber is supported within an 
outer steam vessel, steam being supplied to the latter 
from any suitable source by means of two side pipes; 
the steam also circulating through pipes extending 
transversely through the drying chamber, as shows iu 
Figs. 1 and 2, while the water of condensation is car- 
ried off by a pipe at the bottom. From the top of the 
steam vessel pipes lead to an upper steam chest above 
the drying chamber, the upper end of the steam chest-'' 
being connected with a pipe extending a short distance 
into the grain supply pipe, this steam pipe being closed 
at its upper end. In the bottom of this pipe is a valve, 
and in the pipe are a number of horizontally extending 
perforated pipes, as shown in Fig. 3, whereby steam 
may be furnished as desired to steam the grain enter- 
ing the supply pipe, or entirely cut off therefrom when 



Wbat will tbe End Be? 

J. E. Thlckston, a scientist and astronomer, living 
at Metuchen, N. J., while alluding to the Johnstown 
horror, said to a Herald correspondent that the dread- 
ful catastrophe was as nothing compared to what 
might have occurred. 

" The news from Central Pennsylvania Is awful," he 
said, " but this may be a very little thing compared with 
what may yef^toccur. Near and west of the Alleghanles 
a great opening within the earth's crust must be made 
somewhere by the escape of natural gas. Will the 
earth settle and fill the empty places, or will air pass in 
and thereby make it possible for the Immense reser- 
voirs of gas, stored away, no one knows how far, to ex- 
plode and make an upheaval ? Many people believe 
there is gas enough under Western Pennsylvania and 
Eastern Ohio to blow the country from Lake Erie to 
the Mouongahela into promiscuous fragments. When 
oil was struck at Oil Creek >ih 1859, timid folks feared a 
collapse and a sinking of the oil field, but that il'anger 
was obviated by water running into the wells as the 
oil ran out. The dreqded vaeaiim never came, as 
water took the place of the removed oil. It 'Is not so 
in this case. Water Is not filling up t^e gas wells, 
except to a limited extent. What the outidbne vam,j be 
is not really a very enjoyable thing to te'rhi^f* fla Otir 
minds these pleasant June mornings. A 




SMITH'S AFFABATTTS EOB HEATING AND ST2AHING 
GBAIK. 

the grain is only to be dried. The arrangement of the 
pipes in the drying chamber permits only a slow move- 
ment of the grain to its central discharge spout at tbe 
bottom, so that the grain is thoroughly heated and 
dried in its downward movement. 



Tbe New National Zoological Garden. 

During the last session of Congress the sum of |200,- 
000 was appropriated for the establishment of a 
zoological garden in Washington. The necessary site 
for it has pow been selected. It comprises about 150 
acres, lies to wie northwest of the city, about two miles 
from the White House, along the banks of Rock Creeh , 
and is said to be admirably situated and in every way 
well adapted for its purpose. It is expected that before 
next winter the necessary arrangements will be so far 
advanced that the animals now inappropriately 
housed in the grounds of the Smithsonian Institution 
can be removed to their new quarters. 
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A Need for Oxide of Titanium. 

To the Editor of the Scientific American : 

The oxide of titanium is essential in giving the yellow 
color to porcelain teeth. It seems of late to have 
become very scarce. It is not to be obtained in Boston, 
and a quantity lately purchased in New York is color- 
less and useless. Can you help us out ? T. H. C. 
Cambridge, Mass., Harvard University, Dental Dept. 



Tree KlIllnK Compoaltlon Wanted. 

To the Editor of the Scientific American : 

A man or animal can be fatally inoculated with 
poison by a subcutaneous injection. Now, I want to 
know whether it is possible to do the^ame with a tree. 
To kill superfluous trees by girdling requires a good 
deal of labor. Is there not some substance that could 
be placed in an auger hole that would kill the tree ? 
Pueblo, Col. An Old Rbadbr. 



The Boirers Dredge at Tacoma. 

To the Editor of the Scientific American : 

The Bowers dredge recently illustrated and described 
in the Scientific American is now in Tacoma, hav- 
ing arrived in tow of the tug Vigilant, after a perilous 
Xoyage, in which the dredge narrowly escaped wreck- 
ing. It will be employed in channel work and reclaim- 
ing of land for the N. P. R. R. The owners expect to 
be employed in this vicinity for three years, or until' 
the dredge is worn out. Chas. R. Moyeb. 

Tacoma, W. T., June 12, 1889. 
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Buratlne Dams and Floods In Geology. 

To the Editor of the Scientific American: 

A question of geographical interest arises out of the 
bursting of the Johnstown dam. The plains of the 
Upper Indus are said to be strewn with angular blocks 
—not rolled by ordinary river action — and their pres- 
ence has been explained by the supptosition that huge 
laud slides, having from time to time formed dams 
across the mouths of mountain gorges in lower Cashmir, 
created temporary lakes, and that when these pent-up 
waters, overtopping the dam, let themselves loose they 
were mixed with sufBcient earth to form a flood of den- 
sity enough to carry with it debris equal to glacial 
moraines. 

How far was this flood visible down the Ohio, and 
how far were heavy blocks carried by the muddy 
waters ? 1 remember when Mt. Leathers dam burst 
above SheflQeld, England, the flood wave was felt for a 
great distance. G. Darbishirs. 

Zolfo, Pla. 



screens must deliver the bran drained, to be dried 
ready for barreling. 

4. To dry the settlings or cakes of starch after the 
clear water has been drawn off. Could chemicals be 
added to bleach and whiten the starch ? 

G. Darbishire, 
Chief Engineer for Peace River Phosphates. 
Port Meade, Fla., June 17, 1889. 



The Recurved Double-Fanged CUmblne Kattle- 
snake. 

To the Editor of the Scientific American : 

In the recent issue of the Scientific American of 
May 11, on page 395, is an article from the pen of C. 
Few Seiss, Esq., on the poisonous serpents of the 
United States. He has omitted entirely to mention a 
very important species of rattlesnake, which was first 
described by Audubon? and named by him the " Re- 
curved Double-Fanged Climbing Rattlesnake." This 
snake has double instead of single fangs on each side of 
the upper jaw, and they are recurved in shape ; and it 
also climbs bushes and small trees, in search of food, 
such as young birds, etc. I have myself killed and 
specially examined two specimens of this snake in my 
own immediate neighborhood. 

The last specimen I killed only recently, and gave it 
to a gentleman who wished to send it to a friend in 
St. Louis. Will you please let me know if the snake 
I have described is really a rarity in the northern 
and western portions of the United States ? 

F. W. Coleman, M.D. 

Rodney, Miss., June 16, 1889. 



Facts Concerning Flour Production. 

To the Editor of the Scientific American : 

We quote from your issue June 8 : *' 88,200 barrels of 
flour is the report of a recent one week's work for the 
mills of Minneapolis. Is there any other place in the 
world where such a large production is realized ? " Per- 
mit us to say that we think not. St. Louis, however, 
comes nearest, making, or having capacity to make, 
12,025 barrels daily, or 72,125 barrels per week of six 
days. The Minneapolis mills, twenty-two in number, 
have a daily capacity of 37,475 barrels, or 224,850 bar- 
rels per week of six days. Pillsbury & Co. and Wash- 
burn, Martin & Co. can make respectively 10,900 and 
8,300 barrels per day, or together 115,200 barrels per 
week. Minneapolis' heaviest week was a little over 
182,000 barrels, while the figures you give arebelowthe 
average six days' work. 

Hill & Schaaff, Millers^ Agents. 
Richmond, Va., June 10, 1889. 



inacblnerr granted for making Cassava Starcb. 

To the Editor of the Scientific American : 

The cassava grown in Florida is of the sweet species. 
Its root yields tapioca — starch or gluten — and a nutri- 
tive bran for stock. Heretofore small patches of the 
prolific root have been dug when required for home con- 
sumption, and occasionally an industrious houtiewife 
will grate by hand and clarify a few pounds of starch 
for the store. Now, however, the immense yield (about 
forty tons per acre) has led to the planting of consider- 
able areas in Polk County, and the question of saviqg 
and systematically handling this weighty crop will 
puzzle the farmer this autumn. 

Last year I rigged up a revolving grater to run by 
foot treadle, and kept a boy washing dirt oflf the roots 
as long aS my legs would hold out. Nowi I ^ant some 
of your readers to suggest a machine (for one mule 
power) which will : 

1. Wash the roots as they come from the field. 

2. Disintegrate them (grating is preferable to slicing 
or crushing). 

3. Saturate the pulp, and let the water full of starch 
drain off into settling tanks through fine screens, which 



Wby Engineers Sbould Study. 

Granted that owners are sometimes short-sighted 
and are over-inclined to value your services in inverse 
ratio to the money you demand for them. Do you in- 
tend always to work in the same place ? Do you not 
rather cherish the honorable ambition to better your 
condition whenever opportunity offers ? Do you ever 
stop to consider the great changes which have taken 
place in the character of the steam plants of this 
country, and that the change is still going on in a con- 
stantly accelerating ratio ?• Some one has well said that 
there is always room at the top ; and in the stationary 
engineer's trade this room at the top is growing larger 
all the time. Think the matter over, and you will 
soon be convinced that not one of the mechanical 
trades has in it more of possibilities for the future, or 
offers more encouragement to hard study, patient in- 
dustry, and steady application than the one you have 
chosen. 

It is not so very many years since the old fashioned 
slide valve engine, with its box bed and throttling 
governor, was to be found in nearly every engine room. 
Now it is hardly thought of except for the smallest and 
cheapest plants. It is scarcely a dozen years since the 
first successful attempt was made to build Corliss en- 
gines in the West. To-day there are dozens of build- 
ers of this and other types of high duty engines. The 
automatic cut-off engine has driven the slide valve out 
of the market, except for small powers. Compound 
engines are common, and triple and quadruple engines 
are not only being talked of, but are being placed in 
operation, and will undoubtedly be as generally used 
in stationary practice as they are now in marine en- 
gineering. Thousands of first-class plants are in daily 
service, and the demand is growing steadily. Everyone 
that is put in service calls for skilled attendance and 
furnishes work for a good engineer. The signs of the 
times all point to a continuance of the attempt at still 
further improvement in the economy and eflSciency of 
the modern high duty steam plant. As a natural result 
the demand for skillful, educated engineers is incceas- 
ing. Not only this ; but the number of first-class power 
plants is rapidly increasing to meet the manifold re- 
quirements of our later day civilization. Every new 
application of electricity to supply the necessities or 
luxuries of life, every lighting station, every central 
power plant, every one of the thousand and one new 
developments within the bounds of near probability, 
calls for economical power, and every plant of this 
character furnishes employment for a good engineer. 
Naturally, the engineers who study the hardest, and 
are the most thoroughly posted in the practical details 
of their trade, will get the best positions ; and the best 
positions are worth working for. Are these not good 
reasons why the engineer should educate himself in the 
theory and practice of his trade ^—Stationary Engi- 
neer. 

^ < > > ^ . 

An ingenious and determined attempt to intercept 
the signals passing along the Marseilles cable of the 
) Direct Spanish Company was recently discovered in 
the course of some repairs to the underground lines in 
the streets of Barcelona. The superintendent found 
that at one spot the ground had been undermined and 
the four cables cut, the conductors on both sides being 
connected to insulated wires, which were taken to the 
wall of the house opposite. Outside this house the 
leads from each cable were connected together by a 
binding screw, so that communication between 
Marseilles and Barcelona was not interrupted. A 
careful inquiry was at once instituted by the authori- 
ties, and it'was speedily discovered that the wires had 
been, at Jl period which can be traced, led into the 



cellar of the house opposite the mine, the hole in the 
wall having since been carefully bricked and plastered 

up- ^ ^_ 

— ♦«»>»• — 

PHOTOGBAFHIC NOTES. 

To Remove Yellow Stains from Negatives. — A cor- 
respondent in Sivas, Turkey, says it will require several 
days' journey in his distant land to consult a profes- 
sional photographer in regard to the information he 
seeks, and asks the Scientific American to tell him 
how to remove successfully a yellow tinge on one end 
of a valuable negative. 

The cause of the stain is probably due to insufScient 
fixing of the plate originally. Hence the treatment is 
different than if it was a pyro stain caused during de- 
velopment. The latter stain can be removed by im- 
mersing the plate in a clearing solution composed of: 

Alum S oz. 

Citric acid 1 " 

Water 10 " 

for several minutes. The plate should be soaked in 
water for 10 minutes prior to being placed in the above, 
provided it has been dried and printed from. 

Another formula for removing silver stains produced 
in printing from ordinary silver paper is to mix two 
solutions : 

a. Sulphocyanide of Rmmonia ^ dr. 

Water 1 oz. 

b. Nitricacid ^ dr. 

Water 1 oz. 

Mix equal parts of a and b, fresh for each negative, 
and apply to stained portion or immerse the negative 
in the solution. When the stain disappears, the nega- 
tive should be washed and followed by an application 
of a saturated solution of chrome alum. 

When the stain is caused by insuflScient fixing, it 
is said to be removed by converting the silver in the 
film into an iodide and then dissolving out by cyanide 
of potassium. The method recommended by Mr. 
Drake is as follows : Soak the plate for five minutes in 
clean water, meanwhile make a solution of iodide of 
potassium, 20 grains to the ounce of water, now put 
the plate in this solution, and let it stay for ten 
minutes. If the stain is very old, keep it in for half an 
hour. Now dissolve half a drachm of cyanide of po- 
tassium in one ounce of water. Take the plate and 
put into this, and gently rub the stains with a tuft of 
cotton wool (absorbent filtering cotton willj do), free 
from grit, until they are quite gone. If the stains are 
very old, make the solutions stronger, and soak for a 
longer time. 

The stain due from insufQoient fixing is usually very 
diflflcult to remove. A plan which we have thought 
of, but not yet tried, is to change the color by slight in- 
tensification. 

First immerse the plate in a weak solution of bi- 
chloride of mercury and water until the film com- 
mences to bleach. 

Then wash and immerse in a solution of cyanide of 
silver similar to Monkhoven's formula. The cyanide 
of silver converts the film into a bluish color and 
might also transform the yellow stain in the same 
manner. 

Black Negative Varnish.— A. simple way is to dis- 
solve two grains of lamp black in half a drachm of 
turpentine, then add it to the clear negative varnish, 
shaking well at each addition to insure thorough mix- 
ing. If the quantity is too small, add successive 
amounts of the black until the requisite color is 
reached. 

A New Transparent Film.— We are informed that 
by a recently perfected process, transparent celluloid 
only 3-1000 of an inch thick can now be easily manu- 
factured, capable of rolling up like paper. On the film 
thus made the sensitive emulsion is spread. The film is 
exposed in the camera and developed the same as a 
gelatine plate, and when done is ready to be printed 
from. It is to be made by the Eastman Company, of 
Rochester, N. Y., who have introduced bromide paper 
so largely in this country. 

Platinum Toning Bath for Gelatino-Chloride Paper. 
— In Dr. Liesegang's interesting journal, Lev Amateur 
Photograph, Mr. Alfred Stieglitz gives the following 
platinum toning process for gelatino-chloride printing 
out paper (known as aristo paper) : 

a. Neutral oxalate of potash 3 parts. )./.../... 

Phosphate of potash 1 " ^16666grms. 

Water 1,000 c. c. 

d. Potassium platinous chloride 1 part. 

Water 20 " 

For use are mixed, just before toning, 6 parts of A 
with 1 part of B. The prints are as usually at first 
washed out, and then toned. To obtain a black tone, 
the prints are allowed to remain for twenty-five to forty 
minutes in the solution without moving. They will 
acquire in the toning bath a bluish violet tone. After 
fixing, however, the blackish tones will be observed. 
The prints treated with this bath will keep better than 
prints toned with gold, as they are not affected by sul- 
phureted hydrogen and similar gases. They are fixed 
and washed as usual. M. Stieglitz promises to con- 
tinue his experiments. — Mr. H. &. &unther, m Photo. 
News. 
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THE WASHINGTON ABCH OF NEW TOBE. 

We give in the present issue a view of the Washing- 
ton Triumphal Arch, which, during the recent centen- 
■ nial and for some weeks thereafter, stood at the lower 
end of Fifth Avenue in this city. It was erected by 
residents of North Washington Square and of Fifth 
Avenue below Fourteenth Street. Mr. William R. 
Stewart, who is now treasurer of the fund for the erec- 
tion of a permanent arch, deserves much of the credit 
for originating the idea and for collecting the funds 
necessary for carrying it out. 

The arch stood about 100 feet north of Washington 
Square, spanning Fifth Avenue from curb to curb. It 
was designed by Mr. Stanford White, of the firm of 
McKim, Mead & White, architects, of this city. The 
material was entirely wood for the main structure, 
while for its decoration papier mache was used. A 
frieze of garlands and wreaths of laurel were employed 
in this, carrying out the colonial style of architecture. 
The general design, however, followed the. regular type 
of triumphal arch. As it was necessary to avoid ob- 



A very interesting feature was the statue of Washing- 
ton which stood upon its summit. This was a painted 
wooden image, ten feet in height, representing Wash- 
ington in Continental uniform. He ^.ppeared as wear- 
ing a blue dress coat with brass buttons, buff breeches, 
and riding boots. This statue is a veritable antique. 
It is said to have been placed upon the Battery in 
1792. It was obtained as a loan for the purposes of the 
arch through Mr. Sypher, the well-known dealer in art 
goods, of this city. 

The appropriate design and beauty of the arch were 
so manifest that the centennial committee on art or- 
ganized a special committee to collect subscriptions for 
the permanent reproduction of the arch in stone. The 
new committee includes Henry G. Marquand, chair- 
man; Louis Fitzgerald, vice-chairman; Richard W. 
Gilder, secretary; and William R. Stewart, treasurer. 
The following determination has been reached and 
will be adhered to in the majtter : 

A total of $100,000 is to be collected and devoted to 
the erection of the arch ; it is to be made of marble ; 



slippery rails, etc., this time is reduced to 10 miles per 
hour. 

"When the trains are running at full speed, they 
average from 18 to 23 miles per hour, varying accord- 
ing to weight of train, direction of grades, etc. 

" The time between 33 and 10 miles per hour is lost 
by getting up full speed and slowing down." 

By the cable roads in Chicago, the actual running 
time from Madison to Sixty-seventh Street, on State 
Street, is a mile in every 5 4-7 minutes, or, for the full 
seven miles, 39 minutes, and it must be borne in mind 
that the cars stop anywhere along the route to take up 
or let down passengers. 



Experience of a Balloonist. 

Professor King gives interesting accounts of obsta- 
cles in the way of the upward progress of the air ship. 
Snow is a great obstacle. It gathers on the balloon and 
weighs it downward. The clouds are sometimes as 
much as 3,000 feet thick. Often even above such a 
body of cloud may be seen smaller clouds with clear 




structing the sidewalks, the piers were made consider- 
ably narrower than would have been in accord with the 
other proportions. If the same design precisely were 
carried out in stone, it is thought that a tie rod would 
be necessary to preserve its integrity and to resist the 
thrust of the arch. It was painted white, so that it re- 
sembled a marble structure. 

The general idea was to preserve the colonial type, 
itself a modified classic style of architecture, in order to 
make it harmonize, not only with the days of Wash- 
ington, but with the locality in which it stands, as the 
residences upon the park are among the oldest in the 
city, and present many features of the colonial epoch. 

The dimensions of the arch were these : Width of arch- 
way, 41 feet ; height to spring of arch, 22 feet ; height 
of archway, 43 feet ; height to cornice, 55 feet ; entire 
height, inclusive of statue on apex, 71 feet ; entire width 
of arch, 51 feet. 

During the centennial period the arch was illuminat- 
ed by rows of incandescent electric lights driven from 
a dynamo placed in an adjoining yard ; and four 
bunches of flags were arranged as trophies at the spring 
of the arch, containing the flags of many nations blend- 
ed with our own. On the front and rear of the arch 
resting upon the keystone were placed two large stuffed 
specimens of the American bald-headed eagle, the 
larger of the two measnrin|''fieven f««t six inches from 
tip to tip of the extended wings. 



THE WASHINGTON AECH OF NEW YORK. 

and is to be erected in the neighborhood of Washing- 
ton Square ; it is to be called the Washington Arch ; 
and is to be designed by Stanford White. The four 
last conditions are absolute. It will of course be some- 
what modified from the present design, which could 
not well be reproduced in stone, and it may be ei-ected 
on the other side of Waverley Place, in order to obtain 
increased room for the piers. The hope is expressed 
that, being placed so far south, it shall be the first of a 
series of civic ^decorations which shall ultimately ex- 
tend throughput the length of the city. Over $46,- 
000 has already been collected, and when $50,000 shall 
have been accumulated, work will be definitely begun, 
as the collection of the balance will then be a mat- 
ter of time only. 

— — — ■♦4. « > » V 

Tbe Elevated Steam Street Rallivays, New ITork. 

Regarding the speed attained on the elevated roads 
Mr. T. C. Clarke says : " The average of several trips 
on the Third Avenue elevated, between South Ferry 
and One Hundred and Twenty-seventh Street, timed 
by me, gives with ordinary five-car trains — seats filled, 
but few Stjinding — as follows: Distance, 8'40 miles; 
total time, 47 minutes-— 10'89 miles per hour ; deduct 
26 stops at 20 seconds each (8 minutes and 40 seconds) — 
38 minutes 20 seconds running time betweWi stations, 
equaling 13^ miles per hour. In this case Were were 
DO delays and tbe train ran rapidly ; with bea^ trains, 



spaces in between. When within one of these spaces, 
the sensation is that of being in a vault. With the 
solid snowy clouds below you and the smaller clouds 
around you being by perspective brought close around, 
it appears as if you were in a cavern. I have been 
above the clouds during a snow storm, and the light 
of thQ moon shining so brightly through the rarefied 
air produced an illumination rather supernatural. I 
have very frequently passed through frozen clouds. 
This is where vapor has fallen below the freezing point 
and been congealed into a substance resembling flour 
in appearance. This falls, and in doing so reaches a 
higher temperature, where the small particles are ag- 
gregated into flakes of snow. Some clouds, however, 
present very much the appearance of a veil, and ob- 
jects on the earth can be distinctly discerned from a 
position above them. I have never known of an in- 
stance in which a balloon was hit by lightning. The 
thunder does not make a perceptibly greater noise 
than when you are on the ground. The sojjnd pro- 
ceeds fromtbis upper layers of clouds, as does also the 
rain ; and in many cases, when the lower strata appear 
very violent, perfect quiet there reigns except for such 
motion as is produced by the rain falling through 
from above. The upper currents are most active, and 
a cyclone or a wild storm is perhaps produced accord- 
ing as thosA upper currants descend to or remain abovie 
tbe earth. 
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THE VABI IN THE BEBLIN ZOOLOGICAL GABDEN. 

The lemur may be considered the connecting link 
between the ape and rodents ; the construction of the 
hands and feet reminds one of the former, and that of 
the body, and in some cases of the jaw, reminds one of 
the latter. The marking of the lemur is very strilsing; 
as is well known, the Romans believed that they were 
the departed souls of the dead, for the propitiation of 
which the lemuria — midnight fetes — were celebrated. 
Like true ghosts, these wandering souls shunned the 
daylight, carrying on their mischief during the night. 
Prom these creatures which shun the light the lemurs 
took their name ; they are truly creatures of the night, 
and do not lose this peculiarity when in captivity. The 
lemurs in the Berlin Zoological Garden and the 
Aquarium sleep the greater part of the day, in spite of 
all the disturbance caused by visitors ; when night 
closes in and the lights are put out, they become gay, 
rushing nimbly about their cages. 

The vari {Lemur varius) belongs to the rarer speci- 
mens of this family. It attains a length of about three 
feet, including the tail, which is about half the whole 
length. The marking of the specimen shown in the 
accompanying illustration is very regular, black and 
white alternating, for only 
the bushy tail is entirely 
black ; but in many varis 
the distribution of color 
varies. The face framed 
in long white hair and the 
sharp eyes give the animal 
a peculiar appearance. 
The black, dextrous hands 
bear an unpleasant resem- 
blance to the correspond- 
ing members of the human 
body, and everything done 
with them, even the catch- 
ing of running and flying 
insects, is accomplished 
with absolute certainty. 
The varis live in large com- 
panies on the island of 
Madagascar, where they 
make nightly excursions, 
uttering horrible cries. 
Their food generally con- 
sists of fruits, although 
they will gladly eat a live 
bird or other dainty mor- 
sel. They are not very in- 
telligent, and are always 
very shy, taking flight on 
the slightest provocation. 
When in captivity they 
soon accustom themselves 
to their keeper, and are 
very gentle and good na- 
tured, but a loud word is 
enough to confuse them. 

All lemurs have the 
power of creeping about 
noiselessly like a cat, going 
around straw, little stones 
and dried leaves so as not 
to disturb their prey. 

The young vari, which is 
perfectly developed at its 
birth, clings so close to the mother as 
appear in her fur. — lUustrirte Zeitung. 



pounding on the grooved edge with a naked hammer, 
making indentations that let in the cold air or obnox- 
ious gases, if it is a bottom floor, and then nail it in 
place by driving a six-penny nail at an angle of about 
50° in the groove. * An awkward blow or two chips off 
the upper of the groove, and the last blow, designed to 
sink the nail head out of the way of the next tongue, 
splits the lower part of the groove to splinters, leaving 
an unsightly opening. Such nailing does not fasten 
the flooring to the sleepers, and the slanting nails very 
often wedge the board so that it does not bear on the 
sleeper. — Exchange. 

■»<■>» 

Electricity o n "War Ships. 

Electricity on ships of war is purely an American 
idea, and was first tried on the United States steamer 
Trenton in 1883, says the New York World. Soon after 
the system had been tested the vessel sailed on a three 
years' cruise, and attracted much attention as the first 
vessel afloat to be lighted by electricity. The success 
of the Trenton's experiment practically settled the 
question in naval circles. Through the exertions of 
Lieut.-Commander R. B. Bradford, who was the Tren- 
ton's executive ofiicer, electric lights were placed on 




THE VARI IN THE BERLIN ZOOLOGICAL GARDEN 



to almost dis- 



Ho\tr to Make a Good Floor. 

Nothing attracts the attention of a person wishing to 
rent or purchase a dwelling, store room, or ofHce, so 
quickly as a handsome, well laid floor, and a few sug- 
gestions on the subject, though not new, may not be 
out of place. 

The best floor for the least money can be made of 
yellow pine, if the material is carefully selected and 
properly laid. 

First, select edge grain yellow pine, and not too 
"fat," clear of pitch, knots, sap, and split. See that it 
is thoroughly seasoned, and that the tongues and 
grooves exactly match, so that when laid the upper 
surfaces of each board are on a level. This is an im- 
portant feature often overlooked, and planing mill op- 
eratives frequently get careless, and in adjusting the 
tonguing and grooving bits. If the edge of a flooring 
board, especially the grooved edge, is higher than the 
edge of the next board, no amount of mechanical in- 
genuity can make a neat floor of them. The upper 
part of the groove will continue to curl upward as long 
as the floor lasts. 

Supposing, of course, the sleepers or joists are 
properly placed the right distance apart, and their 
upper ed|?es precisely on a level and securely braced, 
the most important part of the job is to " lay " the 
flooring correctly. This part of the work is never, or 
very rarely ever, done nowadays. The system in 
vogue with carpenters of this day of laying one board 
at a time, and " blind nailing '' it, is the most glaring 
fraud practiced in any trade. They drive the tongue 
pf the board into the groove of the precpding one by 



the Vermont, New Hampshire, Omaha, Dolphin, and 
Chicago. The Baltimore, Charleston, Yorktown, Ben- 
nington, and Concord wiil be supplied with the latest 
improved plants, and there is nothing afloat that can 
excel the system. Each cruiser has about 500 lights, 
and the gunboats about 250, with sufiicient supplies to" 
last three years. All the cut-outs and switches are 
made water-tight, and tested by turning a stream of 
water on any part of the circuit. 

There are innumerable devices by which electricity 
is made useful on board ship. The value of the search 
light cannot be estimated, as scouting parties, torpedo 
boats, or swift steam launches can be detected a mile 
away on the darkest night. As a motive power for 
small machines it is invaluable, and on the Chicago 
will be brought into play for training the huge guns of 
the main battery. It is used also for discharging the 
rifled ordnance, and the entire system is "under the ab- 
solute control of the commander from his position in 
the fighting tower. He requires no uncertain assistants 
to place him in communication with the various de- 
partments of the complex machine. Electrical devices 
perform all the duties, transmit the orders and control 
the movement with far greater accuracy and safety 
than would be possible by the old methods. 

The simple pressure of a button endows the huge 
monster with life and activity, causing 10,000 tons to 
glide smoothly through the water at a speed of 20 
knots. At the touch of a second button the great 
shields swing noiselessly aside and the huge apertures 
are disclosed, filled the next instant by powerful rifled 
breech-loaders. I'here is a hush, a moment of expect- 
ancy, as the commander peers through the little slot on 
a level witfe his eye in the tower, touches a third but- 
ton, and €he. cruiser vomits forth sheets of flame. The 



long steel shot dart through space at the rate of 2,000 
feet in a second. Bow, stern, and broadside respond 
in one terrific roar, and, crash I the fabric trembles 
'neath the simultaneous explosion of 6,000 pounds of 
powder, and 12,000 pounds of metal are sent whizzing 
through the air by means of the electric slave of the 
dynamo. 

The merest motion of the little polished lever directly 
in front of the capstan brings the powerful search 
light into action, and sends a dazzling beam through 
the dark void. To the left protrudes still another con- 
cave, innocent-appearing globe, which controls a silent 
though potent and death-dealing auxiliary. A slight 
click is heard, a puff of white smoke, and the White- 
head torpedoes glide from their smooth tubes, and are 
driven through the water at the rate of thirty miles an 
hour. An electric bell signals the ofHcer in charge of the 
quick-firing and machine guns when to play his part, 
and ere the gong has ceased to vibrate, thousands upon 
thousands of explosive projectiles are flying through 
the air at the rate of 1,900 feet per second. 

The latest electric appliance is a system of engine 
room telegraph, invented by J. B. Wallis, an English- 
man. It has been thoroughly tested in the royal navy, 

and adopted on her Ma- 
jesty's ships Camperdown, 
Rodney, and Aurora. It 
is also being fitted to the 
Magicienne and the Mara- 
thon, two second class 
twin-screw cruisers. The 
Wallis system comprises an 
engine room telegraph, a 
revolution-order telegraph, 
and a steering telegraph, 
the principle being the 
same in each case. The 
engine room telegraph 
consists of a combined 
transmitter and reply indi- 
cator, inclosed in a case 
mounted on a pedestal. 
This instrument has a dial, 
around which the orders 
to be transmitted are dis- 
tinctly marked, and a han- 
dle at the back turns a 
pointer to the desired com- 
mand. 

The moving of the han- 
dle or lever gives the "at- 
ifention" signal to the en- 
gineer. The engineer put- 
ting his lever over causes 
a bell to be sounded on 
the bridge, which calls at- 
tention to the fact that he 
is acknowledging the order 
and repeating it back. 
The revolution telegraph 
is a simple mea,ns of trans- 
mitting to the engineer the 
number of revolutions at 
which the commander 
wishes the engine to run. 
The admiral may signal to 
the fleet that he is going 
at seventy revolutions, 
which signal has to be repeated to the engineers, 
in order that all the vessels may keep in line with the 
flagship. The steering telegraph is another application 
of the same principle. The transmitter and receiver 
are similar to those of the engine room telegraph, the 
latter being ingeniously attached to the rudder, which 
makes the record automatically. 

In connection with the steam steering wheel, which 
in the fighting tower of an ironclad is directly under 
the commander's control, he has at his disposal a ter- 
rible and decisive weapon, once it is put in motion. 
Projecting a number of feet in advance is the ram at- 
tachment, its proportions and deadly qualities con- 
cealed under water. Emerging from whirling clouds 
of battle, guided by the will of the commander, the 
great fabric, impelled by the combined strength of the 
immense engine, with furnaces glowing and steam hiss- 
ing, the cruiser rushes straight onward, prepared to 
crush into its opponent. 



The Egypt Exploration Fund. 

Few educational enterprises have yielded larger re- 
sults for the amount invested than the Egypt Explora- 
tion Fund. Expending annually since 1883 between 
$7,000 and $8,000, it has discovered or disclosed the 
following interesting sites : Pittrom (the treasure city 
of Exodus i. 11). Goshen Tahpanhes (the Daphnse of 
the Greeks), the city of Onias, Zoan, Am, Naukratis, 
and latest of all, Bubastis (the Pi-Besetti of the Scrip- 
tures). These discoveries have been conducted In a 
thoroughly scientific manner and have yielded rich 
results regarding the sciences, arts, and industries of 
past ages, the early sources of Greek history, and par- 
ticularly Biblical and secular history. — The Chautau- 
quan. 
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BEGENTLT PATENTED INVENTIONS. 
Sneineering. 

Speed Indicator. — Albert R. Sher- 
man, Pawtucket, R. I. Combined with a clock is a 
graduated traveling dial or scale of annular shape, 
which rotates around the clock dial and is actuated by 
the impulses from the engine, there being novel means 
for transmitting the impulses of revolution from the 
engine to the annular dial, for comparing the speed of 
the engine with that of the clock. 

Piston Rod Guide. —Daniel W, 

Umstead, Earlington, Ky. This invention relates to an 
improvement especially adapted for use with mining 
machinery, dispensing With the crimp and crimp plate 
usually employed to prevent the air from escaping 
around the piston rod and sleeve head, and providing a 
sectional bushing at the outer end of the sleeve, with 
other novel features. 



Railway Appliances. 

Sanding Device. — James Ritchie, 

Flatbush, N. Y. This invention consists essentially of 
a sand-receiving box or hopper in connection with 
which is arranged a gate or valve, with means for 
throwing the gate or valve, and a delivery spont or 
chute, the construction providing for the delivery of 
the sand, whether it be wet or dry, at the will of the 
operator. 

Automatic Safety Switch. — John 

H, Wait, Junction City, Oregon. Combined with a 
main rail laterally movable and a parallel switch rail 
attached thereto and movable with it, is a stationary 
outwardly curved main rail, an inner fixed guard rail, 
and a rail point intervening between the guard and 
fixed main rail at one end, the construction being such 
as to prevent derailment at the switch irrespective of 
the position of the switch. 



Electrical. 

Generating Electricity,— Timothy 

Gleeson, Brooklyn, N. Y. This invention provides an 
apparatus for generating electricity suitable for tele- 
phonic currents or for operating bell signals, providing 
means of vibrating a permanent magnet by clockwork 
vr other motor to generate the current. 

Carbon Filaments. — Theophilus V. 

Hjighes, of Holywell, North Wales, and Charles R. 
Chambers, of South Kensington, Middlesex County, 
England. This invention covers a method of manu- 
facture of the filaments by the destructive distillation 
of a gaseous carbon compound capable of yielding 
carbon when decomposed by heat, the object being to 
{MTodnce filaments of greater density and homogeneity 
than those made by the ordinary methods. 



slats of a four-armed base plate with a horizontal arm 
on which is a sleeve pivoted to one of the arms, while 
a vertically adjustable arm is secured in the sleeve, and 
has a horizontally projecting member carrying a lamp 
stand. 

Motor. — Charles J, B. Gaume, Brook- 
lyn, N. Y. This invention covers a clockwork es- 
capement mechanism of novel construction for operat* 
ing swinging cradles, cohches, hospital cots, etc., 
whereby power is economized and noise avoided, and 
heavy bodies may be kept in swinging motion for a 
long period. 

Churn.— William M. Shira, Butler, Pa, 

This is a churn adapted to be worked while the operator 
is either standing or sitting, and is simple and cheap in 
construction, while designed to make butter quickly, 
and admit of the ready cleahing of its parts. 

Cover for Butter Tubs,— Henry G. 

Carter, New York City. This is an expanding and 
contracting cover composed of Independent side sec- 
tions, with a sliding wedge-shaped section between 
them secured by slotted attachments, pins or studs con* 
trolling the movement of the wedge section and side 
sections relatively to each other, and dispensing with 
nails, clasps, and other like fastenings. 

Tank Heater. — Hanford Reynolds, 

Gifford, 111. This is a device for heating or warming 
large quantities of water to prevent freezing, and the 
heater has a side chamber through which the fire may 
be raked and the ashes removed without taking the 
heater from the tank and without extinguishing the fire, 
the device being especially applicable to tanks for 
warming water for stock and similar purposes. 

Suspended Railway. — John 

Thomson, Kansas City, Mo. This invention covers an 
improvement in a class of excavating apparatus, includ- 
ing a series of carriages traveling on an elevated track 
and a series of buckets suspended from the carriages; 
to be raised and lowered by suspending ropes or chains, 
one such rope or chain only being employed by the 
series of buckets, and all the buckets being raised suc- 
cessively, one at a time, by the rope. 

Fluid Separator.— Thomas J. New- 
some, Wilmington, N, C. This device consists of a 
vessel or tank with a horizontal diaphragm making 
two chambers, with a central tube, and a discharge 
pipe connected with the lower chamber, and one con- 
nected with the lower portion of the upper chamber, 
the invention affording a simple means for separating 
turpentine, oil, or other light fluids from water. 
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Saw DRBSSiNa Device. —Walter 

Eirkpatrick, Marinette, Wis. This is an implement 
for side-dressing saw teeth, its body having a handle at 
one end md a guide block or fork detachably secured 
to the opposite end, while a lever f ulcrumed upon the 
inner face of the body is provided with a guide screw 
and a detachable file, the implement being one which 
can be applied to a circular or band saw while in 
motion. 

Loom Picker Staff Connection.— 

John McGinnis, Yalatie, N. Y. This is a combined 
metallic stirrup and strap of leather or other like flexi- 
ble material as the connection between the rocker of 
each picker staff and its treadle, to prevent breakmg of 
the strap and stopping of the loom, as is now common. 

Paper Pulp Digester.— Henry W. 

Stebbins, Monico, Wis. This is a novel construction 
of lead-lined boilers, dispensing with all hard metal 
rings between the sections of the body of the shell, 
flanges, and clamps, operating to compress and thin 
the lead lining at the joints and to bulge out the lead 
beyond the joints in the body sections, the expense of 
operating the digester being also reduced and leakage 
avoided. 

Sole Sewing Machine. — Johannes 

Albrecht, Carmstadt, Wurtemberg, Germany. This in- 
vention covers an improvement in that class of ma- 
chines which produce a double lock stitch, and is 
designed to sew the sole on to the boot or shoe, etc., 
with waxed threads, by means of a hook needle and a 
suitable shuttle. 

Middlings Purifiers. —William 

Elostermann, Young America, Minn. Two patents 
have been granted to this inventor on middlings puri- 
fiers, the invention^ covering various novel features 
and combinations of parts, and being improvements on 
former patented inventions of the same inventor, 
designed to promote efllciency of their operation, and 
wh<ereby the middlings are agitated over and over again 
in order to thoroughly purify them, always separating 
the worthless stuff from the middlings. 



Aericultaral. 

Seed Planter and Fertilizer 

Distributer.— Whitmon A, Holt, Harrison, Me, The 
frame has a central plow, with side plows held parallel 
thereto, chutes opening on the rear end of the plows 
and supported by a plate from the main frame, while a 
disk is also held to oscillate on this plate, the disk 
having openings registering with openings in the plate, 
and a fertilizer and seed hopper are held on the disk, 
the-mactune being arranged for changing the distances 
between the several hills or drills. 



JH la cella neons. 

Album Clasp. — Ernst P. H i n k e 1, 

Offenbach-on-the-Main, Grermany. This is a clasp 
designed to automatically adjust itself to the different 
thicknesses of the book as the number of photographs 
inserted therein increase, and is formed with a combi- 
n tion of two telescopic sections with a spring secured 
in one section and adjustably connected to the other 
•ection. 

Piano Lamp Bracket.— William A, 

Smith, Butte City, Montana Ter. This bracket coa- 
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A valuable patent for sale cheap. No. 393,300. Patent- 
ed Nov. 20, 1888. For particulars address E. England, 16 
Buchanan Street, Duiuth, Minn. 
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hardware, and novelties. Stamping, presswork, punches, 
dies, and special tools. Correspondence Invited. Rocka- 
way Manuf. Co., Rockaway, N. J. 

For the best Hoisting Engine for all kinds of work, 
address J. S. Mundy, Newark, N. J. 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, air 
pumps, acid blowers, filter press pumps, etc. 

Engineers wanted to send their addresses and receive 
free a 25 cent book, " Hints and SuKgestlons for Steam 
Users." Lord & Co., 11 S. Qth St., Philadelphia. Pa. 

For the latest improved diamond prospecting drills, 
address the M. C. Bullock Mfg. Co., ChicaffO, 111. 

BaU Engim. 
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Expanders. R. Dudgeon. 21 Columbia St., New York. 

Hoisting Engines, Friction Clutch Pulleys, Cut-off 
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lathes. I. E. Merritt Co., Lockport, N. Y. 

Rod, pin, and dowel machines. 1,000 to 3,000 lineal 
feet per hour. RoUstone Machine Co., Fitchburg, Mass. 
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Works. Drinker St.. Fhiladelphia. Pa. 
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Namea and Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
information, and not for publication. 

References to former articles or answers should 
give date of paper and pa^ or number of question. 

Inquiries not answered in reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all, either by letter 
or in this department, each must take his turn. 

Special Written luformatlon on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scienlltlc American Sa|>plenients referred 
to may be had at the office. Price 10 cents each. 

Boolcs referred to promptly supplied on receipt of 
price. 

minerals sent for examination should be distinctly 
marked or labeled. 



NEW BOOKS AHS FtTBLICATIONS. 

The International Annual of An- 
thony's Photographic Bulletin. 
Vol. II., 1889. By W. Jerome Harri- 
son, F.G.S., Birmingham, England; 
A. H. Elliott, Ph.lJ., F.C.S., New 
York, E. & H. T. Anthony & Co., 
publishers, New York. Pp. 479. 
Price $1. 

The second issue of this new annual is fully equal in 
Interest and quality to the initial work published in 
1888. It contains eight illustrations by different pro- 
cesses. The frontispiece (a portrait study) is an ex- 
ample of the beautiful gloss and delicacy of detail to 
be obtained on Aristotype paper, while the two views 
in the Tyrolese Alps, by Professor D. L. Elmendorf, in 
the center of the book, are fine specimens of photo grain 
cuts produced directly from the photographs. An ex- 
cellent photogravure termed '* photophane," represent- 
ing a portrait of Miss Lillian Seccombe, an actress, also 
adorns the book. In addition to these attractive illus- 
trations there are many interesting and useful articles 
on subjects of special value to amateur and professional 
photographers. " Blue printing,' » with formulas and 
illustrations of apparatus for carrying it on, on an ex- 
tended scale, is very comprehensively treated by C. B. 
Talbot. There are several articles on the now hydro- 
quinone developer and how to use it, the making of 
window transparencies and lantern slides, some conve- 
niences for the amateur, orthochromatic photography, 
photographic emulsions and machinery for making 
them, the uses and development of gelatino-bromide 
paper, hints in photo-micrography, and many useful 
tables and formulae. It is a mirror of the late st experi- 
ences and progress of the science of photography, and 
should be in the hands of every progressive photo- 
grapher. 

Photographic Mosaics, 1889. Edward 
L. Wilson, editor and publisher. New 
York. Pp. 144. Price 75 cents. 

Now in its twenty-fifth year, this book, containing a 
number of useful articles by well known writers, is a 
valuable acquisition to any library. Over forty pages 
re devoted to a review of a year's progress of photo- 
graphy. An article on " A Potash Developer," by 
Charles Ehrmann, and others on '* Suggestions for 
Vignetting," by Karl Elanser, '* Suggestions for Be- 
ginners," by Wallace Goold LevJson, " Swelled Gela- 
tine Process of Making Photo-Relief Plates," by W. 
T. W'ilkinson, and a valuable table, " Of Space Trav- 
ersed, of Time Occupied, of Velocity Acquired, by a 
Falling Body," by J. J. Higgins, A.M., M.D .. convey an 
idea of the practical and scientific nature of the book. 
It IB well printed, and contains five phototype illustra- 
tions. 

^^ Any of the above books may be purchased through 
this office. Send h>r Bew book catalogue just pub- 
lished. 

Addrera MvwK & C^ 361 Broadway, New York. 



(968) A. H. H. asks : Would an arma- 
ture constructed same as the one in the 8 light dynamo 
(SrppLBMBNT, No. 600) work well in the simple motor 
(Supplement, No. 641)? A. Yes. 

(969) E. S. asks how to change the 

voltage of the dynamo described in Supplement No. 
600, so as to be able to run 70, also 110 volt lampt, in- 
stead of 50 volt (which are hard to get). In what Supple- 
ment will I be able to find how to make storage bat- 
teries, how to charge them, and all necessary informa- 
tion in order to make and run them? A. You can 
change the voltage of the dynamo by increasing the 
power of the field magnet, or by increasing the speed of 
the armature within certain limits. You can readily 
obtain 50 volt lamps from the manufacturers. We shall 
publish at an early date information on the construc- 
tion of storage batteries. See Supplement, Nos. 323, 
323, 610, and many others. 

(970) W. H. T. asks : 1. Can the simple 
electric motor described in Supplement, No. 641, be 
used as a hand dynamo? A. Yes; provided you use a 
cast iron field magnet and wind the armature with finer 
wire, say No. SO. 2. If so, is it necessary to use wire of 
a different size from that given in the article referred 
to? A. See above answer. 3. Would such a dynamo 
be as efficient as the one described in Supplement, No. 
161? A. We think not. 

(971) R. S. G, asks for a receipt for glue 

that will stick two pieces of glass together. I wish 
something that will resist the action of pyrogallic acid, 
or, in other words, some glue that I can fasten pieces 
on inside of a developing tray. Page's glue will hold 
it only for a day or so. A. Make some thin solu- 
tion of ordinary glue, weighing it before putting it in 
the water. Then in a darkened room add one-tenth 
the weight of the dry[glue of bichromate of potash, glue 
in the dark and expose to light while drying. Add a 
little glycerine to the glue also. 

(972) Quaker City asks (1) how to xoake^ ; 

a tooth powder that will whiten the teeth instantly. A. 
We can recommend no such powder, as it would be 
highly injurious to the teeth. Precipitated calcic car^ 
bonate, often called precipitated or dropped chalk, is an 
approved dentifrice. It may be perfumed with a little 
orris root, and a little dried castile soap may be rubbed 
up with it. The teeth should be put into good condi- 
tion by a dentist and maintained in order by the use of 
the simple dentifrice recommended. 2. Also how fire 
eatiag is done as performed in the museum? A. Soak 
a piece of thick cotton cord in a solution of nitrate of 
potash and dry it. When exhibiting, a lot of tow is held 
in one hand with the piece of cord, which has been 
lighted, concealed in it. Some tow is taken into the 
mouth within which the slow match or lighted end is 
embedded. If now the breath is expelled through the 
tow it becomes ignited and smokes and glows, which 
can be extinguished by closing the mouth. The cord, 
however, continues burning, so that the sameeffect can 
be several times produced. As ; nother method raisins 
can be dipped in alcohol and lighted and then can be 
dextrously eaten without burning the mouth. The 
point in this case is to close the mouth quickly. 

(973) F. W. F. asks : 1, Will you or any 

of your readers kindly furnish a description of the me- 
chanism used in organs where electricity is the medium 
for transmitting motion from the keys to the pallets? 
What kind of battery is used,'and how many, if more 
than one? I have been unable by personal inquiry to 
gain any information rebpecting organs in which elec- 
tricity is used, for, so far as I can learn, there are no 
such organs in Canada, at least in Ontario. Are there 
any serious disadvantages in these organs, and if so, 
what are they? A. See Scientific American, vol. 55, 
page 83, for description of such mechanism and othei 
particulars asked for. It works perfectly in practice 
and is being more extensively used every year. 2. Is 
there any chemical that is bleached by a current of elec> 
tricity passing through it, or one that is given a de-> 
cided color, the two poles being placed the thickness of 
paper apart, or wider. If there is such a substance, what 
is It? A. A solution of iodide of potassium, or a dilute 
solution of the same with starch, or a solution of ferro> 
cyanide of potassium and nitrate of ammonia can bq 
used to saturate paper. These will produce colored 
traces under the infiuence of an electric current. 

(974) E. A. D. asks : 1. Is there any 

chance for a young man in the profession of electrical 
engineering? A. Not very good without some infiu- 
ence. 2. Where can one take a course? A. Cornell 
University, Ithaca, N. Y. 3. What length? A. Hiree 
or four years. 

(975) J. C. G, asks a recipe for a fire 

kmdler that will start an anthracite coal fire. A. We 
would suggest charcoal dried and soaked in solution of 
nitrate of potash and again dried. Or one part chloride 
of lime may be mixed with three or four parts of char 
coal dust to a thick paste, with a little glue or other ce. 
menting material and formed into lumps. 

(976) F. E. P. writes : I wish to inflate 

a small balloon of about 500 cubic feet capacity. Will 
you give formula for making gaa from sulphuric aci^ 
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andiron tarningB? A. Place the turnings in a large 
demijohn and pour acid on them. For five hundred 
feet you will need 139 pounds of oil of vitriol and about 
70 pounds of iron. The evolution flask must be ar- 
ranged with doubly perforated cork, etc., so that acid 
can be introduced without interfering: with the progress 
of the work. 

(977) G. H. B. asks for the government 

receipt for mixing whitewash so it wonH wash off. A. 
Slake ^ bushel lime with boiling water, keeping it cov- 
ered during the process, strain and add 1 peck salt dis- 
solved in warm water and 3 pounds rice flour boiled in 
water to a thin paste, % pound Spanish whiting, and 1 
pound clear glue dissolved in warm water. Allow it to 
stand several days and apply hot. 

(978) L. F. asks how to make combusti- 
ble paper. A. Soak the paper in a saturated solution 
of nitrate of potash. This makes touch paper. To 
make paper that will burn and disappear with the ex- 
plosion, it must be treated with strong nitric and sul- 
phuric acids, and washed thus, converting it into nitro- 
cellulose or gun cotton. The process of making the 
latter is fully described in the Scientipic American 
of February 23, 1889. 

(979) F. C. G. writes : I have knitted 

some small shoes out of druggists* cotton cord, in 
delicate shades and bright colors, for the market. Can 
you tell me through your valuable paper, or otherwise, 
how to preserve their delicate coloring? I have been 
saturating them in hot borax water preparatory to put- 
ing on the gum arable : they fade. There is something 
that is used with the borax that will preserve the color, 
but I am unable to tell what that is. A. We would 
suggest the use of alum, or chloride of tin as a mordant, 
but we fear that the cotton will still fade. 

(980) O. A. B. asks: 1. How cement 

used for cementing the rubber tires to the fellies of 
bicycles is made. A. Dissolve 1 part gutta percha in 
bisulphide of carbon €|. e. Mix with 20 parte as- 
phalt or shellac and warm over watei bath, until it is 
melted to a thick ipaste. 2, How to make liquid 
cement for cementing rubber. A. Unvulcanized India 
rubber is masticated by powerful rolling and grinding 
machinery, until disintegrated, and then is dissolved in 
coal tar naphtha. After it has been used as a cement, 
the cemented place may be treated with a solution of 
chloride of 'sulphur in bisulphide of carbon. In our 
Supplement, No. 249, an excellent description of India 
rubber manipulation is given. 

(981) J. R. writes : We have an artesian 

well in our city park on the bluff, 165 or 170 ft. above, 
but adjacent to the river What effect, as regards flow 
of water, would a pipe have, attached direct to mouth 
of the well, perfectly air-tight, and leading down over 
the hill 80 or 100 ft. ? Would flow of water be greater 
than to let it flow free into reservoir on a level with the 
mouth of well, or equal to a well bored on a level with 
discharge of pipe 100 ft. below mouth of well? A. It 
would be between the two. The " head " independent 
of friction would be equal to that of the lower level 
well, but friction would impede the full flow due to 
>nch~head or pressure. 

(989) C. R. R. writes : When shellac is 

melted over flre not hot enough to burn, it becomes 
thick and soapy, and will not pour into a mould. What 
plan could you suggest that we pursue with it, to form 
it into sticks about 5 in. long and >^ in. in diameter, and 
get them solid and without a flaw? Is there any way of 
melting shellac, without burning, so as to get it thin as 
water or molasses? We have been " stuck " on this 
problem for several months. A. Tou cannot melt 
shellac as specified ; it can, by an admixture of some 
ingredients, such as Venice turpentine, be made more 
fluid, but pure shellac is never perfectly liquefled by 
heat alone. Try rolling it into shape under hot water. 

(983) D. W. W. Co.— For a cheap lining 

for your packages, we know of nothing better than bi- 
chromatized glue. Make a glue sizing of suitable con- 
sistency and add about 5 per cent of bichromate of 
potash to render it insoluble in water. Coat your 
packages with this size and allow them to dry in a light 
place. After they are dry, expose them to the direct rays 
of the aun for an hour or so. This coating would 
not answer for packages for containing articles 
of food. A small percentage of glycerine added to the 
size would increase its flexibility. If you desire to add 
a pigment to give it more color, you can use whiting, 
chrome yellow, or any of the iron oxide paints. 

(984) J. A. McC. asks how to bronze 

steam pipes, used for steam heating. A. The pipes are 
painted with ordinary chrome yellow, and when nearly 
dry gold bronze powder is rubbed upon the surface 
with a piece of fur. When thoroughly dry, the surface 
is varnished with a very thin copal or mastic varnish. 

(985) P. G. O'G. asks: 1. A reliable 

formula for a liquid stove polish, odorless as nearly 
as possible. A. Mix two parts copperas, one of bone 
black, one of pulverized graphite, with sufficient water 
to form a creamy paste. 2. In what oil or acid 
graphite is soluble to greatest extent? A. There is no 
solvent for plumbago. 

(986) J. G. — For fire proofing wood 

make a solution of 27 parts sulphate of zinc, 11 parts 
potash, 23 of alum, 11 parts manganic oxide in warm 
water, to which add 11 parts of sulphuric acid, gradually. 
Soak the wood for thr«e hours in the warm solution and 
dry in the air. 

(987) B. W. L— Carry the water line, 

4 in. in a 3 ft. boiler, 5 in. in a 4 ft. boiler, 6 in. in a 5 
ft. boiler, and 7 in. in a 6 ft. boiler, above the top of the 
tabes at the front. Back end of boiler should pitch 
down from l«to 2 inches. 

(988) E. F. C— Pure water or rain 

water dissolves iron in boilers faster than waters con- 
taining lime or magnesia, the carbonates being the 
best preservatives. Rain water sometimes contains 
acids in a very slight degree, derived from smoke and 
eoot upon roofs of buildings or from the smoke of 
chimneys. 

(989) R. L.— Uranus passed its perihelion 
in 1883. Its next will occur in 1066. Distance from the 
Bonat peieibelion about 1,681,864,000 milefi. Neptune 



passed its perihelion in 18&1. Its next perihelion will 
occur in 204S. Distance from the sun at perihelion about 
2,755,207,000 miles. The specimen sent is gneiss, con- 
taining quartz, hornblende, and pyrites, of no value. 

(990) M. L. asks (1) how to erase a stain 

out of a wall, which was caused by blisters having 
been sent forth at that spot only, which were filled with 
dirty water. I have touched it up, but after ten days 
the blisters were reproduced, then I used shellac, but 
without any effect. A. From your description it would 
appear that there is a permanent source of trouble in or 
back of the wall. If so, the blistering cannot well be 
prevented except by removing the original trouble. It 
may be due to lumps of unslaked lime in the mortar 
used in plastering the wall. These may have to be cut 
out and the holes replastered. 2. Which is the best oil 
and how much of it should I use to oil a brownstone 
front 20 feet wide by 4 stories high,and how many coats 
should I give it? A. Give two coats of boiled oil. The 
quantity used will|depend entirely on the stone. Try a 
small portion of it to determine the amount absorbed. 
3. How to make gold fiuid so that the bronze will not 
turn green in the bottles? A. Copal varnish is the pro- 
per vehicle. It is best not to mix it with the bronze 
powder until you are ready to apply it. 

(991) M*. H. S. asks for a preparation 

which will render paper — ordinary straw — impervious to 
water, when mixed either with the pulp in its manufac- 
ture or coated with it after its manufacture. A. Mix 
the pulp with glue containing bichromate of potash 
equal to ten per cent ot the weight of dry glue used. 
Conduct operations as much in the dark or in an obscure 
place as possible, and afterward expose the paper 
to the light. This will to some extent effect your pur- 
pose. Or dry the paper as thoroughly as possible and 
dip it in hot paraffin. According to the texture of 
the paper, these methods of treatment will affect a 
greater or less depth of its material. 

(993) P. N. writes : Will you advise us 

whether limestone that will produce a fine quality of 
white lime can be used for making a cement that would 
be of any commercial value? A. Probably it is not 
specially adapted to the purpose. By proper admix- 
ture witib clay or ground slag a species of Portland 
cement might l>e made from it. 2. Our boiler is fed from 
a well 50 feet deep in solid rock. On the boiler being 
cleaned, if the sediment taken from it is allowed to 
stand a few minutes exposed to the air, it becomes 
quite firm and hard. Do yon think these rocks would 
make a cement? A. It is impossible to say. The mere 
hardening in the air tells nothing in your case. 3. How 
is hydraulic cement made ? A. By burning the proper 
limestone in kilns, crushing, and grinding. 

(993) W. A. B. writes : I have a fruit 

drier revolving within a chamber, which necessarily be- 
comes very hot and causes the journals to heat, thereby 
causing much loss of time. Will yon please to answer 
through the columns of your paper, if you know of any 
lubricant which might be used and which would not 
evaporate in the chamber, the temperatnre being about 
360"*? A. Use heavy cylinder oil, or tallow, arranged 
to feed in by a gravity sight feed lubricator. Or use 
best quality of graphite mixed with tallow. 



TO INVEKT0B8. 

An experience of forty years, and the preparation of 
more than one hundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on application, and persons 
contemplating the securing of patents, either at borne or 
abroad, are invited to write to this office for prices, 
which are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO.. office Scibxtific American, S61 Broad- 
way, New York. 



INDEX OF INVENTIONS 

For wblcb Iietters Patent of tbe 
Vnlted States ivere Granted 

June 18, 1889, 

AND BACH BEARING THAT DATE. 

ISee note at end of list about copies of these patents.] 



Advertising, J. A. Cliristy 406,632 

Album clasp, E. P. Hinkel 406,473 

Amalgamator, J. Behm 405,337 

Amalgamator, M. T. Van Derveer 405,447 

Annealing kiln, A. D. Brogan et at 405,527 

Asphalt, machine for mixing, G. L. Peabody 405,499 

Auger bits, pactcage for, N. Sperry 406,613 

Awning, H. D. Greenwald 405,649 

Awning, F.Hohorst 406,475 

Axle, oar, W.'H. Melaney 406,428 

Axle nut, carriage, F. D. Bliss 406,338 

Axle, vehicle, J. M. Hubbell 405,356 

Bug. See Paper bag. Saddle bag. Traveling 

bag. 

Bag fastener, R. Wilson 405,618 

Bag look, F. F. Ingram , 405,357 

Baker's peel for crackers, etc., S. S. Goldman 405,407 

Baling press, Paty & Bigham 405,270 

Baling press operating mechanism, J. Wadleigh.. 405,286 
Battery. See Diffusion battery. Galvanic bat- 

tery. 

Beams or girders, support for, P. H. Jackson 406,368 

Bedstead brace, L. F. Ross 406.6a3 

Bell pull, electrical, C. A. Brann 405.625 

Belt, electro-medical, W. J. Sbelton 405,436 

Belting, C. A. Schieren 405,434 

Bench stop, J. C. Bckert 406,401 

Beverages, machine for mixing. Shepherd & 

Meyer 405,683 

Binder for sheet music, etc., O. C. Gowen ... 405,9m 

Binder, sheet mnsio, C.M.Tiindsay 405,264 

Bit holder, H. S. Bartholomew 405,522 

Blind stop, M. L. Hall 406,665 

Block. See Building block. Pulley block. 

Blow-offdevlce, J. D. Bowman , 406,243 

Blowpipe. W. M. Brown ^ 405,528 

Bobbin, C. B. Medlng «MW 

BeUer. Bae Steam boiler. WwhM^. 



Boiler feed regulator, P. Born 406.466 

Boilers or water tanks, apparatus for feeding, J. 

W. Stevens 406,616 

Book binding, L. P. Sanford 40.5,376 

Boom, T.Raf tery. 405,597 

Box. See Feed box. Paper box. Sheet metal 

box. 

Boxes, metallic binder for, F. G. Johnson 406,359 

Brace. See Bedstead brace. 

Brake. See Car brake. Wagon brake. 

Brick or tile cut-off machine, W. W. Wallace 405,631 

Bridles, brow band tor C. B.FIues 406,307 

Brush, C. J. Bailey 405,296 

Brush, bath, C. J. Bailey 405,295 

Buckle, W. 3. Walters 406,614 

Buckle, trace, T. A. Coleman 405,247 

Buggy top, S.W.Cately.... 405,303 

Building block, J. A. MlBSUd 405,429 

Bung, barrel, J. Jjourim 405,425 

Burner. See Gas burner. Gas regulating burner. 

Oil burner. 
Burners, automatic governor for liquid fuel, W. 

B. Eastman 405,663 

Butter, etc., device for packing, J. G. Peppier. 406,595 

Button, C.A. Bryant 406,629 

Button attaching machine, Vf. G. Slater 406,328 

Button setting machine, L. C. Emerson 40.5,664 

Can See Powder dusting can. 

Car attachment, railway, G. L. Potts 405,322 

Car brake and clutch, combined, Maurer & 

Soheer 405,266 

Car coupling, W. F. Braun 405,457 

Car coupling, C. Engel 405,262 

Car coupling, S. H. Harrington 405,256, 406,266 

Car coupling, F. Karrer 406,:i60 

Car coupling, H. L. Long 405.366 

Car coupling, W. C. McChord 406,494 

Car coupling, Peaslee & Beavan 405.430 

Car coupling, M. L. Unger 40.5,285 

Car coupling, A. W. Van Dorston 405,384 

Car oonpling, W. G. Walker 405,287 

Car coupling, W. N. Wright 406,044 

Car, railway, M. A. Zurcher 405,292 

Car replacer. C. B. Dailey 406.398 

Car starter, Craddick& Heady 406,636 

Car wheel chill, W. H. Hollister 405,356 

Car window screen, B. S. Hutchinson 405,669 

Car window ventilator, M. C. Huyett 405,312 

Cars, sanding device for street, J. Ritchie 40;5.6O5 

Carbon filaments, manufacture of, Hughes & 

Chambers 405,480 

Card case, pocket, C. J. Buffum 405,339 

Card fiats, device for adjusting, B. Tweedale 405,625 

Carriage, child's, W. H. Richardson 405,599. 405,600 

Carrier. See Cash carrier. Cash and parcel car- 
rier. Trace carrier. 

Cart, road. E. W. Beam 406,299 

Cart, road, C. H. Fortney 405,545 

Case. See Card case. Lock case. Map case. 

Opera glass case. 

Cash and parcel carrier, B. B. Stocking 405,832 

Cash carrier, W. R. Dean 406.638 

Casting mould, type, H. Klemm 405,419 

Cattle to be dehorned, device for holding, J. F. & 

J. W.Luse..... 406,674 

Chair attachment, rooking, W. L Bunker, 

406.340. 405,341, 405,530 

Checkrein hook, W. C. Jenoks 406,261 

Chimney top, M. Hinkley 406,667 

Churn, H.B.& B.T. Lynes 406.577 

Churn.J.W. Parrish 405,591 

Churn dasher, W. 8. Lindsley. ... ; 405,265 

Chum motor, H. C. Anderson..... 405.336 

Cigar bunching machine, J. B. Smith. 406,439 

Cigar wrapping machine, J. B. Smith 405,438 

Clamp. See Rope clamp. Stitching clamp. 
Clasp. See Album clasp. Corset clasp. 

Clock attachment, B. T. Chase 406,394 

Clock movement holder, J. Harwood 405,268 

Closet. See Water closet. 

Clutch for elevators, safety, B. W. Houser 405,656 

Cock, stop, M. M. Forestier 405,404 

Coin-operated receptacle, W. Macnamar 405,678 

Collars, fastening device for dog, W. C. Gunn 405,661 

Compound engine, K. H. Jjapage 405,669 

Compression extractor, H. A . Crandell 405,348 

Converter bottoms, repairing, B. Bertrand 405,392 

Conveyer, W. J. Selleck 406,608 

Cooker, fruit orlvegetable, F. W. & E. Gaines 406,263 

Coop, folding, Carr & Bvans 406,531 

Copper by electrolysis, production of, A. Rovello. 406,601 

Cork extractor, K. Taylor 405.,383 

Corkscrew, W. A. Williamson 406,385 

Corn and silk separator, J. L. Wesley 405,634 

Corn shock binder, M. Spauldlng 406,612 

Corset clasp, Stahl & Ronton. 405,442 

Cotton glh feeders, leveling board for. F. C. Gam- 
mons e£al 406,405 

Cotton gins, feed regulator for. B. L. Brandon 405,245 

Coupling. See Car coupling. Thill coupling. 

Curtain polesnpportlng fixture, T. H. Eelley 405,671 

Curtains, hanging sliding, T. Tribe 406,333 

Cutter. See Paper cutter. 

Damper, stovepipe, Griswold & Hanchett 405,408 

Diffusion battery, W. Golding 406,472 

Direct-acting engine, K. Hardie 405,409 

Display and sale rack for merchandise, S. R. Dun- 
lap 405,400 

Display rack, C. R. Harris 405,267 

Door securer, Marshall, Jr.. & Rlckerd 405,681 

Doubletree, A. Minor.... 405,316 

Draught attachment for vehicles. C. E. Miller 405,686 

Draught equalizer, C. F. Hoick 405,476 

Drains and sewers, flushing systemf or, McDonald 

&Shunk 406,587 

Drawing apparatus, W. S. Worden 406,.3d6 

Dressing case slide, W. P. Tracy 405,623 

Dnst collector, O. M. Morse 405.674 

Dynamo, B. A. Sperry 405,441 

Dynamos, compound wound alternating current, 

H.Lemp 405,263 

Bgg tester, J. L. Rltter 406,601 

Electric circuits, ground detector for, O. P. 

Loomls 405,672 

Blectric conductors, switch for suspended, C. J. 

Van Depoele 405,627 

Electric machine, dynamo, W. D. Sandwell 405,50? 

Blectric machine, dynamo, F. Thone 406,284 

Electric machine or motor, dynamo, C. L. Rosen- 

qvist 406,602 

Electric meter, O. Dahl 405,249 

Blectrio'meter, R. 4P. Dlehl 405,399 

Blectric motor or dynamo-electric machine, R. 

M. Hunter..! 405,668 

Blectric switch, O. Dahl 406,248 

Electric wire conduit, J. Lynch ; 405,576 

Blectrical 'conductors, slotted, conduit for, C. J. 

Van Depoele 405,626 

Blectricity, apparatus for generating, T. Gleeson. 405,471 
Electrotypes, machine for blackleadlng the 

moulds for. W. Miles 406,586 

Elevator and conveyer, J. S. Rogers — 405.325 

Elevator safety device, W. E. Nickerson 406,811 



Engine. See Compound engine. Direct-acting 
engine. Locomotive engine. 

Engines and other machinery, adjustable car- 
riage for Jordan, B. W.Barton 

Extractor. See Compression extractor. Cork ex- 
tractor. 

Faucet, B.D. Scoville ...; 

Feed box, J. W. Jacobs 

Fence making machine, J. B. Steen 

Fence post, A. F. BIsey ; 

Fence post base, W. H. Thomson 

Fertilizer distributer, J. S. Kemp 

File, paper, B. Petsche 

Filter, B. B. Gasqnet 

Firearm, magazine, L. Silverman 

Fire escape, W. S. Coon 

Fluid releasing device, D. Olmsted 

Fountain. See Poultry drinking fountain. Tank 
fountain. 

Frame. See Lantern frame. 

Friction generator, H. E. Waite 

Fruit picker, B. S. Harpst 

Furnace. See Glass melting furnace. Heating 
furnace. 

G auge. See Saw table gauge. 

Galvanic battery, W. A. Childs 

Galvanic battery, J. Serson 

Game apparatus, M. Joseph 

Game, cabinet for preserving and displaying, H. 
L. Rand 

Garment, W. F. Kneip 

Gas, apparatus for compressing carbonic acid, F. 
Windhausen 

Gas, apparatus for the manufacture of hydrocar- 
bon, L. P. Lowe 

Gas burner for boiler furnaces, T. McSweeney 

Gas conduits, pressure regulator, J. D. Bowman.. 

Gas lighting and extinguishing apparatus, auto- 
matic, N. H & A. B. Shaw 

Gas regulating burner, O. W. Bennett 

Gate. See Swinging gate. 

Generator. See Friction generator. 

Glass and earthen ware, mulfle for, L. Jjawton 
etal 

Glass, chipping or crystallizing, T. J. Thompson . . 

Glass melting furnace, W. l^". Modes 

Glove, Spall & Scoones 

Grain conveying apparatus, pneumatic, L. Smith. 

Grain meter, Lockwood & Blckford 

Grain scourer, S. S. Shaver 

Gun rack, M. H. Amerine 

Guns, swab or cleaner f or, C. J. Bailey 

Hair singer, J. B. Polndexter 

Harnessmaker's press, S. H. Randall 

Harrow. W. M. Brinkerhoff 

Harrow, J. F. & B. A. A. Correll 

Harrow, D. C. Markham 

Hat sweats, making, C. B. Keator 

Hay rake, horse, O. H. King 

Heater. See Hydrocarbon heater. Water 
heater. 

Heating apparatus, 1. C. Richardson 

Heating furnace, regenerative, H. Aiken 

Hitching device for ropes, I. E. Palmer 

Hoisting cages, automatic dumping i..^achment 
i for. H, Murray 

Holder. See Bit holder. Clock movement holder. 
Lamp holder. Lead or crayon holder. Leaf 
holder. Sash holder. Skein holder. 

Hook. See Checkrein hook. Whiffletree hook. 

Hoop fastening machine, F\ L. WUsgn • 

Horseshoe, M. Gates 

Hot air register. H. K. Tallmage 

Hydrocarbon heater, L. W. Lombard 

Ice creeper, M. Steiner. 

Ice making machines, gas pump for, T. L. Rankin 

Ice or refrigerating machine, oil extracting and 
gas saving apparatus for, F. W. Wolf 

Indicator. See Speed Indicator. 

Insulator, R. P. Prist. 

Iron. See Sad iron. 

Iron, plant for the manufacture of wrought, G. 
Lindenthal 

Joint. See Railway rail joint. Show case Joint. 

Jumpseat, vehicle, G. H. Hutton 

Key, C. W. Taylor 

Kiln. See Annealing kiln. 

Knitting machine, straight, F. Wilcomh..405,636 to 

Labeling and pasting apparatus, B. H. Faulkner. . 

Lamp, electric arc, E. A. Sperry 

Lamp holder. Atwood & Tobey 

Lamps, sheath for regulating light from electric, 
W. H. Melahey.. 

Lantern frame, 1. Van Haeen.. 

Last, J. Condell 

Latch and lock combined, J. Austin 

T^ead, apparatus for the electrolysis of. C. O. iTale 

Lead or crayon holder. M. Bailey 

Leaf holder, adjustable. C. Barbour 

Leather dressing machine. G. W.'Baker. 

Levels, sighting attachment for spirit, J. A. 
Traut 

Leather splitting machine. F. F. Stanley (r) 

Library books, apparatus for automatically 
changing circulating, J. M ehlhardt 

Lock. See Bag lock. Nut lock. 

Lock case. B. C. Smith 

Locomotive engine, compound, R. H. fjapage 

Loom shuttle box mechanism. H. Wyman 

Loom shuttles, tension regulating device for, M. 
Mercier 

Loom temple, N.I. Allen 

Looms, picker staff connection for, J. McGlnnls... 

Looms, tug strap holder for, T. Kendray 

Lubricator. E. G. Felthousen 

Malt, manufacturing dextrine corn. E. M. Louis.. 

Map case. Heckel & James 

Mason's float. Conrad & Pounder 

Measure scale, W. Cook 

Measuring device and cutting guide, garment, B. 
Stearns 

Mercury, making double salts of. B. Mennel... ... 

Metal shears. P. Broadbooks 

Metal wheel, J. W. Savene 

Metallurgical plant, G. Lindenthal 

Meter. See Blectric meter. Grain meter. 

Middlings purifier. W. Klostermann 405,486.. 

Milk purifier, D. M. Macpherson 

Models, s upport for drawing, H . T. Bailey 

Mould. See Casting mould. 

Motion -mechanism, forward and reverse. W. H. 
Zellers 

Motor. See Churn motor. Blectric motor. Self- 
propelling motor. 

Mower, J. A. Peer.... 

Musical wind instrument, G.G.Conn 

Nail, bolt, etc., C. D. Rogers 

Nail feeding Implement, F. F Raymond, 2d 

Needle, belt lacing, B. F. Curran 

Nut and pipe wrench, combined, W. T. Chesley.. . 

Nut lock, C. H.Warren 

Oil burner. P. L. Bear 

Opera glass case, coin-controlled, B. J. Colby 



406,523 



406,877 
406,2fj0 
405,510 
406,251 
405.415 
405,661 
406,696 
405,406 
406,376 
405,397 



406,334 
406,410 



405,246 
4D5,H09 
405,314 

406,678 
406,262 

405,289 

405,426 
405,497 
405,244 

406,435 
406,656 



405,571 
405,283 
405,317 
405.380 
405,V11 
405,316 
406.611 
405.:<.» 
40.5,297 
405,502 
406,679 
409,469 
406,634 
405,580 
406,417 
406.464 



406.504 
405.340 
406,373 

405,498 



405,517 
405.470 
405.620 
405.423 
405,381 
406,503 

405,451 

406,546 



405,490 

406,657 
405,621 

406,640 
405,466 
406,440 

405,388 

405,427 
405,629 
406,346 
405,241 
406,462 
405,6^1 
406,242 
406.653 

405,624 
11,008 

406,268 

406,329 
405,670 
405,645 

406,673 
406,387 
405,495 
405,418 
406,543 
405,573 
406,666 
406,396 
406,464 

405,614 ' 

405,368 

406,526 

406,.327 

406,491 

406.487 . 
405,36; 
405.299 



405,290 



405,676 
405,395 
405,681 
405,598 
406,636 
405,343 



406.391 
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Organs or pianos, resonator for, A. J. ReTnolds. . . 405.323 

Oven, baking, A. Crumble 405,304 

PackaKe fastener, C. F. Spencer 405,685 

Package for merchandise, H. A. Lee 405,364 

Pail, oyster, Kuhn & Reynolds 405,488 

Paper bag, C. B. Stilwell 405,616 

Paper bag machine, A. C. Gotten 405,308 

Paper bags, making, A. B. Osborn 405,590 

Paper box for cigars, O. H. Hicks 405,413 

Paper, case for displaying sheets of, M. M. Var- 

don 405,630 

Paper cutter, L. Ehrlich 405.408 

Paper, perforated, O. H. Hicks 405.412 

Paper pulp digester. H. W. Stebbins 405.279 

Partition, shutter, and the like. J. G. Wilson 405,450 

Pen and pencil, drawing, R. Anderson 405,650 

Pen, fountain, J. D. Bray 405,458 

Photographic emulsions, device for setting or 

cooling, J. W. T. Cadett 405,463 

Photographic films, roller holder for, L. H. Ban- 
nister , 405,454 

Pianos, touch regulator f or, C. R. Blias 405,465 

Pilot or head for sectional rods for threading un- 
derground conduits, G. H. Warde 405,515 

Pin. See Safety pin. 

Pipe. See Blowpipe. Stovepipe. 

Piston for caloric engines. T. J. Rider 405.334 

Piston rod guide, D. W. Umstead 405,511 

Plane. J. J. Driver 405,640 

Planing and moulding machine. B. F. Autenrieth. 405.389 

Planing machine. B. F. Autenrieth 405.390 

Planing machine. B.D.Stevens 405.280 

Planingmachinery. L. Power 405.431 

Planter and fertilizer distributer, seed. W. A. 

Holt 405,477, 405,478 

Planter, check row corn, G. A. Thode 405.444 

Planter, corn. Patterson & Foster 405,498 

Planter, hand, C. G. Watson 405,633 

Plow, side hill, F. Kuntzman 405.489 

Pole or post protector. M. B. Campany 405.658 

Polishing machine. W. McQuiston 405,589 

Post. See Fence post. 

Poultry drinking fountain. F. B. Merriman 405,369 

Powder dusting can. W. Doming 405.351 

Press. See Baling press. Harnessmaker's press. 

Primer, delay-action. Zalinski & Smith 405.647 

Primer, electric. Smith & Zallnski 405,684 

Primer, electrical. Zalinski & Smith 405.646 

Printer's chase. P. Huether 405.479 

Printing machine sheet delivery apparatus. C. B. 

MaxSon 405.682 

Protector. See Pole or post protector. 

Pulley block, sectional locking. S. G. Emerson 405,541 

Pulley, grooved. W. H. Avis 405.651 

Pulley, separable. H. J. Gilbert 405,362 

Pulp, sizing. W.J. Menzies 405,269 

Pulverizer, F. Taggart 405,281 

Pump, T.J. Rider..... 405.680 

Pump, centrifugal, force, J. Baker 40S.2&1 

Pump. 6team or other. Picking & Hopkins 405.501 

Quilting machine, A. Faulkner 405,403 

Rack. See Display rack. Display and sale rack. 

Gun rack. 
Rail track laying machine. Moore & McLennan . . . 405,318 

Railway, electi-i?, .,. M. Hunter 405.556 

Railway, electric. A. L, Lineff 405.:i66 

Railway rail joint, O. L. Olds 405.675 

Railway, street cable, H. Flad 406.468 

Railway switch. W. J. Kelly 405.361 

Railway switch, automatic safety. J. H. Wait 406.613 

Railway switches, electric appliance f»r, M. 

Wuerpel 405.619 

Railways, closed slotted conduit for electric, C. J. 

Van Depoele 405.628 

Railways, contact device for electric, F. B. Fisher 405,544 
Rake. See Hay rake. 

Rakes, making, W. H. Cowdery 405.661 

Ratohetstoek.Q. W.Glenn 405,469 

Rattan machine, F. B. Alexander 405,293 

ReeL See Tara reel. 

Refrigerator. W. R. Monroe 4(6,492 

Register. See Hot air register. 
Regulator. See Boiler feed regulator. 

Rein support. W. T. Sims 405.278 

Rod coiling apparatus. A. Rusbatch 405.433 

Roofing cleat, metallic, L. L. Sagendorph 405.605 

Roofing package. W. L. & H. Heberling 405,311 

Rope clamp, A. Volk 405,686 

Sadiron. Stockwell & Bnsor 405.617 

Saddle bag. J. N. Anderson 405.649 

Safe, P.F. King. 405.662 

Safe, burglar proof, P. F. King 406,563, 405.564 

Safes, manufacturing fireproof , J. Baum 405.655 

Safety pin. J. Jenkins..... 405,668 

Safety switch. Ij. Dunn 406;B0 

Sash fastener, W. B. Nageborn 405.319 

Sash fastener. T. B. Ross 405.326 

Sash holder, R. P. Waddell 405.612 

Saw dressing device. W. Kirkpatrick 405.485 

Saw table gauge. J. Barley 405.310 

&|cale beam indicating weight, price, or number of 
bushels in a quantity of grain, W. G. 

McLaughlin 405.370 

SCoop, weighing and measuring, L. Zwiesler 406,648 

Scourer. See Grain scourer. 
Screen. See Car window screen. 
Seat. See Jump seat. 

Self-propelling motor, H. C. Hicks 405,663 

Semaphore'Blgnal. J. G.Bchreuder 405.682 

Separator. ' See Corn and silk separator. 

Sewers, mould for making, J. Baade. 405,652 

Sewing machine feed mechanism, C. W. Weiss. . . . 405,448 

Sewiotf machine, sole, J. Albrecht 405,453 

Sewing machines, combination cabinet for, T. 

Kundtz 405.668 

^wing machines, horn beating device for wax 

thread, G. R. Peare 405,694 

Sewing machines, wax heating device for, G. R. 

Peare 405,602, 405,693 

Shafts, step bearing for, C. A. Johansson 406.559 

fihears. See Metal sbears. Sheep shears. 

Sheet metal box, A. Stamm 405.443 

Sheet metal, die for shaping, O. W. Swift 406,618 

Sheep shears. V. Pettaerick 405,500 

Shovel blanks, bar for the manufacture of, J. J. 

Johnston 405,415 

Shovel blanks, making, J. J. Johnston: 405.416 

Show cafe joint, H. Kruse 405.672 

Sieve, J. B. Cornwall 405.660 

Signal. See Semaphore signal. 

Skein holder, I. W.Heysinger '. 405.411 

Slip or lock joint for corrugated iron, J. Smith — 405,379 

Snow plow, B. P. Caldwell 405,301 

SnowpIow,rotary,B. P. Caldwell.... 405.300 

Snow shoe, H. Watson 406.516 

Speed indicator, A. R.Sherman 405.437 

Spherical trigonometry, appliance for Illustrating, 

F.Hawk 405.854 

Spinning machines, saddle for top rolls of, G. A. 

Metcalf 405,584 

Spirometer, eoin-released, J. F. Blake 406,455 

8pri.<ut. Bee Veblole spHng. 

Sprac^^t Wlieel, W.'B. selieck m,m 



Square, bevel, and protractor, center, W. B. 

Pratt 406.432 

Stamps, etc., machine for affixing postage, L. J. 

Borie. 406,393 

Staple driver, B. M. Dean 406,637 

Staple forming and clinching machine, J. Chan- 

trell 405.342 

Steam boiler, Clark & King 405,344 

Steam exhaust head, Lyman & Warren 405.576 

Steel, apparatus for the manufacture of. Law i^ 

Howe 405,422 

stereoscope, coin-operated,'C. B. Patterson 40.5.321 

Stereotyper's sawing.'trlmming, and grooving ma- 
chine, Cummings & Lloyd 405,662 

Stitching clamp, C. Doss. 405,349 

Stove, gasoline, M.S.Sager 405,274, 405,275 

Stove, oil, A. F. Zimmerling 405,291 

Stovepipe and collar holder, Koeb & Korn 405,565 

Strainer, A. Kummle.... '. 405.567 

Strainer, detachable, P. Pfeil..: 405.373 

Sugar, etc., cleansing raw, A. Seyferth 406,610 

Suspenders, J. R. Pollock 405.374 

Swing, child's, J. M. McCord. ....... 405,496 

Swinging gate, handoperated, W. C. Carter 405,302 

Switch. See Electric switch. Railway switch. 
Safety switch. Telephone switch. 

Tank fountain, J. W. Pierson 405.271 

Telegraphy, autographic, M. W. Dewey 405,639 

Telephone attachment, H^ Konigslow 405,420 

Telephone attachment, O. Konigslow 405,566 

Telephone circuit, metallic, .H. L. Burbank 406.461 

Telephone combination circuit, F. A. Pickernell.. 406,677 

Telephone switch, A. Stromberg 405.38^ 

Telephones, diaphragm for acoustic, H. P. Jones. 405,483 

Thermostat, J. H. Mallon 406,579 

Thill coupling, A. Ilomewood 405,414 

Thrashing machines, driving 'means for, H. Gil- 

lettetoi 405,309 

Toy. J. C. Hall 403.353 

Trace carrier, D. T. Bryan 405,460 

Transit, system of rapid, H. Flad 405,306, 406.467 

Traveling bag, A. P. W. Seaman 406.508 

Trees, device for protecting fruit, F. Harlan 405,552 

Trucks, rung socket plate for, Hoepfner & Wuest 405,474 
Type setting and distributing machine, G. D. 

Rogers 405,273 

Typewriting machine, C. B. Sargent 405,606 

Umbrellas, etc., appliance for holding, H. Hough. 405.554 

Underwaist, padded, M. D. McDowell 405.688 

Valve and pressure regulator, reduction, P. D. 

Conneely 405.533 

Valve, check, Dudley & Bowman 406,260 

Valve for air brakes, locomotive, G. A. Boyden . . . 405,657 
Valve for evaporators, automatic supply, W. & 

W. A. Wilcox, Jr 405.449 

Valve for filter constructions, check, J. W. Hyatt 405,670 

Valve, steam, J. H. Williams 405.641 

Valve spring, J. G. Gay 405,547 

Vehicle wheel, J. B. Lott 405,424 

Velocipede, W. H. Kitto 405,368 

Ventilator. See Car window ventilator. Window 
ventilator. 

Veterinary surgical instrument, I. N. Woodle 405,642 

Wagon brake, W. H. Means 405,583 

Wagon brake, automatic, W. Aylesworth, 1st 405,620 

Wagon, dumping, B. Killeen 405.362 

Warp beaming machine. W. Bamford 406,654 

Wash boiler, W. B. Smith 405.509 

Washing machine, H. Johnsen 405,482 

Washing machine, A. F. Teigen 405,282 

Water clostit, R. Weston..... 405,635 

Water heater, J. H. Dull 405.305 

Water hesiter, C. G. Jewett 405,481 

Waterproof material for coats, J. W. Lane 406.421 

Weather strip, H. W. Cook 405,-347 

Weather strip, C, Policy 405,272 

Weighing apparatus, grain, J. B. Busenbarrick — 405,462 

Welding, electric, C. L. Coffin 406.345 

Wheat cleaning machine, R. W. Welch 406.288 

Wheat, milling. O.C.Ritter 405,606 

Wheel. See Metal wheel. Sprocket wheel. Ve- 
hicle wheel. 

Whiflletree, detachable, J. G. Goshom 405.648 

Whlffietree hook. C. Wright 405.643 

Whip socket. F. B. Benton 406.524 

Whistle, steam, H. V. Smith 405,330 

Whistle, steam, E. R. Tomlinson 405,622 

Windlass, C. G. Toense 405.446 

Window ventilator, F. Groshans 405,560 

Window ventilator, O. Iversen 405.313 

Wire drawing machine, H. Smith 405,378 

Wire galvanizing, automatic wiping device for, H. 

Smith. 405.377 

Wire reeling machine, H. Smith 405,376 

Wool washing machine, S. C. Taft 405.619 

Wrench, J. S.Henry 405,259 

Yarn reel, J. A. Kaspar, Jr 405,560 
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Inside Paiire, each Insertion - - • 75 cents a line. 
Back Fase, each insertion - - - SI. 00 a line. 

The above are charges per agate line^about eight 
words per line. This notice shows the width of the line, 
and is sst in a^ate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as tho letter press. Advertisements must be 
received at publication office as early as Thursday morn- 
ing to appear in next issue. 



USE ADAMANT WALL PLASTER 




ItisHardi UeiiHe, and 
Adhesives Doesnoz check 
or crack. It Is impervious 
to wind, water, and disease 
germs. It dries in a few 
nours. It can be applied la 
any kind of weather. It is 
In general use. Licenses 
granted for the mixing, 
using, and selling. Address 

ADAMANT Mr&. CO, 

71 E. Genesee Streetf 
Syracuse, N. V. 



ADVICE TO YOUNe MECHANICAL 

Engineers.— Address by Prof. Perry, to his students at 
the Finsbury Technical College. A paper of great value 
and interest to aU working engineers. With one en- 
graving, contained in SCIENTIFIC American Supple- 
ment. NO. 6 6 1 . Price 10 cents. To be had at this ofBce 
and from all newsdealers. 



SEBASTIAN,MAY&GO'S 

ImpnToi SctdT Csttioe 
Power llAi XL Am 

Drill Presses, Chucks, Drills, 
Dogs, and machinists' and ama- 
teurs' outfits. Lathes on trial. 
Catalogues mailed on application. 
165 W. 3d St., Cincinnati, O. 




BIT 



Square* Oval, or Round Smooth 

Holes. For Carpenter, Cabinet, and 
Pattern work, % inch, 50 cents, set $4.00, 
mailed free. Bridgeport Gun Implement 
Co., 17 Maiden Lane, New York. 



Patent Foot Power Machinery 

Complete Outfits, 

Wood or M etal workers without steam 
power, can successfully compete with 
the large shops, by using our New 
I^ABOIt SAVING nXnchinery, 
latest and most improved for practical 
shop use, also tox Industrial Schools, 
Home Training, etc. Catalogue free. 

Seneca Tails M^. Co. 

695 Water Street, Seneca Falls, N. Y. 




INFLUENCE MACHINES.— A PAPER 
by James Wimshurst, ^vlng a complete iiccount of the 
recent forms of generators of static electricity. With 
13 figures. Contained in Scientific American Sup- 
plement, No. 647. Price 10 cents, I'o be had at this 
ofQce and from all newsdealers. 



EDISONA.LAMPS 



For Decorative,' 

Surgical, Dental, 

poses. From % 

er. From 2M 

Catalogue on 

EDISON 

Harriaou, 




Experimental, 
and other pur- 
to 36 candle pow- 
to 40 volts. 
application. 

LAMP CO. 

N. J. 



DESIGNS. 

Bag. S. H.Howe 19,161 

Cloth for cloaklDK, etc.. M. Fatman 19,153, 19,1.% 

Collar. W. Barker 19,167 

Collar. W.H. McFadden 19.163 

Fabric, B. Stumpf .: 19.167 

Hat and coat rack, J. H. Whissemore 19.169 

Mitts, etc.. embroidery for, E. Schwalbach, Jr 19,166 

Pitchers, etc., ornnmentation of, S. O. Richardson, 

.Tr 19.165 

Sash hook or lift. W. A. Williamson 19,170 

Scarf, made-up, T. J. Flagg 19.160 

Tumbler, etc., W. C. King 19,162 

Water closet, F. Q. Moore 19,164 

Wrench, jaws of a pipe, J. H. Tintoii 19.1t8 



TRADE MARKS. 

Alterative sirups, b'. D. Stevens & Co 16,737 

Beverages, effervescent powder for, Berwick 

Manufacturing Co 16,731 

Canned oysters. Fait & Winebrenner 16,733 

Cocoa and cocoa butter, J. & C. Blooker 16,730 

Cotton linings, silesias, sateens, cambrics, and 

twills, F. L. St. John 16.736 

Lotion used externally for skin diseases, curative, 

B. C. Summerhayes. 16,738 

Paper, toilet, G. W. Thompson..... 16,739 

Tea.Q.C. Buell&Co 16.-.'i2 

Tobacco, chewing, Bittim? & Hay 16.729 

Tobacco, plug chewing, Arnold, Carlton & McCord 16,728 
Whisky, J. Osborn Son & Co 16.734, 16,735 



MARINE SIGNALS. — DESCRIPTION 

of various types of foghorns, sirens, buoys, lightships, 
and other forms of marine signals. With 23 figures. 
Contained in Scibntific AMiSBlcAN SuppiisMKNT, 
No. 666. Price 10 cents. To be had at this ofBce and 
from all newsdealers. 
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ALUMINUM -STEEL HACK SAW. 

Frame and 1 doz. blades, $2 ; Blades per doz., 8-inch, $1, 
by mail upon receipt of price. Hard but not brittle. 
CRESCENT LMFG. CO., CJLEVELiAND, O. 

New catalogue of Engineers' Specialties. 



THOMPSON IMPROVED INDICATOR 

Manufactured solely by 

Aierican Steam Ganp Co. 

2,000 IN USE. 

Adopted by the U. S. Navy 
on all the government 
cruisers and gun- 
boats to be built. 

Also Manufacturers of 

POP SAFETY 
VALVES, 

STEAm PRESSITRE GAVGES, ETC. 

31 Chardon Street, Boston, JUasg. 




T 



HE PENNA. DIAMOND DRILL & MFG. CO. 

IIIKDSIIORO, PA., Builders of High Class 
Steam Engines, Diamond Drilling and General 
Machinery. Flour MillRoU? Ground aitd Grooved. 




Wiley ife Russell Alfff. Co., Greenfield, 



Blaas. 



PNEUMATIC DYNAMITE TORPEDO 

Uun.— An exhaustive account of this new weapon and 
of the experiments made with it; along with a descrip- 
tion and Illustration of a propceed dynamite cruiser. 
witheiigures. Contained in Scientific AMEiacANStri*- 
piiEMBNT, No. 39<i. Price 10 cents. To be had at this 
office and from all newsdealers. 




Punching Fresse} 

DIES MID OTHER TOOLS 



.StllM&.PiilurrnuEMi 
Branch Office and Factory, 203, 205 & '.JOI Center St., N. T. 





No. 11 PLANER & MATCHER 




Double Belted and Geared 
Lower Uoils. 

Special Machinery for C^r 
Work and the latest im- 
proved Woodworking Ma- 
chineryof all kinds. 

C..@. ROGERS & CO. 

Norwich, Conn. 

109 Liberty Street, 

New York. 



Barnes' Patent Foot Power Machinery, 

Workers of Wood or Metal, 

irltboutsteam power, by asiog outSts of these Machines, 
can bid lower, and save more money from 
their joba, than by any oihermeans for doing 
their work. Also Tor 

Indnstrial Schools or Home Training. 

With them boys can acquire practicaljour- 
neymen's trades before tbey "go for Uieia- 
selves." Price-List Catalogue Free. 

W. F. & JOHN BARNESCO., 

17o..l999-..Snl37 St., Bockford, III 




A printed copy of the specification and drawing of 
any patent in the foregoing list will be furnished from 
this office for 25 cents. In ordering please state the 
name and number of the patent desired, and remit to 
Munn & Co., 3C1 Broadway, New York. 

Canadian Patents may nOw be obtained by the 
inventors for any of the InTentions amed in the fore- 
Koing list, provided they ai'e simple, at a cost of |40 
each. If complicated the cost will be a little more. For 
full iuBtractiOAB addreBB Munn & Co.. 361 Broadway, 
Ndw York. Other forelffn patents may alto be Obtameia. 



USEFUL BOOKS. 

Manufacturers, Agriculturists, Cbemists, Engineers, Me- 
chanics, Builders, men of leisure, and professional 
men, of all classes, need good books in the line of 
their respective callings. Our post office department 
permits the transmission of books through the mails 
at very small cost. A. comprehensive catalogue of 
useful books by different authors, on more than fifty 
different subjects, has recently been published for 
free circulation at the office of this paper. Subjects 
classified with names of author. Persons desiring 
a copy, have only to ask for it, and It will be mailed 
to them. Address, 
nCJNN ife CO., 361 Itroadway, New York. 



OIL WELL SUPPLY CO. Ltd. 

91 & 92 WATER STREET, 

PittsburBh, Pa., 

Manufacturers of everything needed for 
.A.Ei.^rXISX.A.ia' -^SIXjXjS 

for either Gas, Oil, Water, or Mineral 

Tests, Boilers, Engines, Pipe, 

Cordage, Drilline Tools, etc. 

Illustrated catalogue, price 

lists and discount sheets 

on reauest. 






ARTESIAH 

Wells, OU and Gas Wells.drllled 
by contract to any depth, from 6C 
to 3000 feet. We ateo manufacture 
and furnish everything required 
to drill and complete same. Port- 
able HcH'ae Power and Mounted 
Steam Drilling Machines for 100 to 
600ft. Send6centsforUlttStrt^ed 
catalogue. Pierce Artesian 
and ClII Well SupplyCo.* 
80 Beaver Street, New York. 



rCE-HOUSE AND REFRIGERATOR. 

Directions and Dimensions for conBtruction, with one 
illustration of cold house for preserving fruit from 
season to season. The air is kept dry and pure through- 
out the year at a temperature of from W^ to 36°. Con- 
tained in Scientific American Supplement No. 116. 
price 10 cents. To be had at this office and of all news- 
dealers. 





Stored Energy 

ACCUMULATORS l??efrc'a';''p^i*?Xir 

EL.ECTRIOAIi ACCUMUIiATItU CUMPANY 
No. 44 Broadwayf New York City. 



Edco System. 

Complete Blectrio Light and Power Plants. Street Cars 
equipped tor Electric Propulsion. The oldest and most 

experienced Blectrlc Motor Co. In the world. 

THE ELECTRO DITNAMIC COiVIPANTy 

N •« 994 C»rt«r 8t»t PiriUdslFhte, r«* 
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Davis's Sricbs^TilsSpaniTerra-Cotta 



A Practical Treatise on the Manufacture of Bricks. 
Tiles, Terra-Cotta, etc.; including Hand-Made, Dry 
Clay, Tempered Clay, Soft Mud, and Stiff Clay Bricks, 
also Front. Hand Pressed. Steam l^ressed. Re-Pressed, 
Ornamentally shaped and Enamelled Bricks, Drain 
Tiles, Straight and Curved Sewer and Water Pipes, Fire 
Clays, Fire Bricks, Glass Pots. Terra-Cotta, Roofing 
Tiles, Flooring Tiles, Art Tiles, Mosaic Plates, and Imi- 
tation of Intarsia or Inlaid Surfaces, comprising every 
Important Product of Clay employed in Architecture, 
Engineering, the Blast Furnace, for Retorts, etc.. with 
a History and the Actual Processes in Handling, Disin- 
tegrating, Tempering and Moulding the Clay into the 
Shape, Drying Naturally and Artificially, Setting. Burn- 
ing with Coal, Natural Gas and Crude Oil Fuels, Enamel- 
ling in Polychrome Colors, Composition and Application 
of Glazes, etc., including Full Detailed Descriptions of 
the Most Modern Machines, Touls, Kilns, and Kiln 
Roofs used. By Charles Thomas Davis. Second Edition. 
Thoroughly Revised. Illustrated by 217 engravings, 501 
pages. 8vo. 
Price $5.00, by mail, free of postage to any address inthe world 

CONTENTS.— Chapter I. The History of Bricks. 
II. General Remarks concerning Bricks, their Size, 
Strength, and other qualities.Ornamental Bricks, Archi- 
tectural Terra-<'ottajBlue Bricks, Saltpetre Exudations 
upon Brick Work. III. Enamelling, Glazing, and Orna- 
menting Bricks and Tiles, Earthenware, etc. IV. Se- 
lecting Clays for Various Kinds of Bricks— The Diflferent 
Varieties of Clay— The Characteriatics, Oualities. and 
Localities— How to Color Bricks Red— Kaolin— Terra- 
Cotta Clays— Fire Clays— Exploring, Digging, and Mar- 
keting Fire Clays— Washing Clays. V. Making and Burn- 
ing a Kiln of Hand-Made Bricks. VI. Manufacture of 
Dry Clay Bricks. VII. The Manufacture of Tempered 
Clay Bricks, including a description of the most Modern 
Machinery Employed. VIII. Kilns. IX. The Manu- 
facture of Pressed and Ornamental Bricks. X. The 
Manufacture of Fire Bricks. XI. Tne Manufacture of 
Drain Tiles. XII. The Manufacture of Sewer Pipes. 
XIII. The Manufacture of Roofing Tiles. XIV. The 
Manufacture of Architectural Terra-Cotta. XV. Orna- 
mental Tiles, etc. Index. 

j^^ A circular of 6 pages quarto, ffiviTig the fuU Table of 
Contents of this important Book, with specimens of the 
iMustratimis, will be sent free of postage to any one many 
part of the world who will furnish his address. 

HENRY CAREY BAIRD & CO., 

iNDUSTItlAIi PDBLTSHERS.BOOKSELLEBS & IMPORTERS 

810 Walnut Ht., Philadelphia, Fa., U. !^. A. 



ARCHITECTORAL BUI. 

Useful, Beautiful, and Cheap. 

To any person aboutto erect a dwelling house or sta- 
ble, either in the country or city, or any builder wishing 
to examine the latest and hest plans for a church, school 
house, cluh house, or any other puDlic building of high 
or low cost, should procurea complete set of the Abchi- 

TECTS' AND BUIIJ>SRS' EDITION Of the 8CIEMIFI0 

Amehican. 

The information these volumes contain renders the 
work almost Indispensable to the architect and builder, 
and to persons about to build for themselves they will 
find the work suggestive and most useful. They contain 
colored plates oC the elevation, plan, and detail draw- 
ings of almost every class of building, with specifica- 
tion aad aiiproximate cost. 

Four bound volumes are now ready and may be ob- 
tained, by mail, direct from the publishers or from any 
newsdealer. Price, $2.00 a volume. Stitched in paper 
covers. Subscription price, per annum, $2.50. Address 
and remit to 

MUNN & CO., Publishers, 

361 Broadway, New York. 



..Jt^-eSlMPLETE STEAR ^fflRJI 
^ -"^ ONLY SEVEN DOtd\RS P| 



DEMAND THIS\PUMP 

OF YOUR \ .,^'' 

DEALER. ^'S'-'^Tn 



TUUK^^>.^,,^' OR WRITE 

'^^%-'<^'" TO US FOR PRICES.: 
---j^Vam Dozens Prtemt ; 

VanDuzen a. Tift. 

-^SOLEL MAKEIRS--. 
(iNCHSN/V-ri , \J^^^ 



ICE-HOUSE AND COLD ROOM.— BY R. 
G. Hatfield. With directions for construction. Four 
engravings. Contained in Scientipio American Scp- 
PLEMENT, 59. Price 10 cents. To be had at this oface 
and of all newsdealers. 



The most efflcientand economi- 
cal means of obtaining from one- 
eighth to fifteen horsepowerand 
upward, a motor which does 
the greatest amount of work with 
the use of the smallest stream 
of water, specially adapted for 
rimning cheaply and eflBciently, 
Printing Presses, Elevators, 
Church Organs, Coffee Mills, 
Sewing Machines, Lathes, Den- 
tal Contrivances, and in fact, 
any piece of Mechanism. 

Bins ham toB Hydraulic 

Fowei' 4Ju., 1»2 State Street, Binghamton, N. V. 




SEAMLESS TUBES.— DESCRIPTION 

of the various processes of manufacture ; with 44 figures 
illustrative of the apparatus used. Contained in Scien- 
tific American StTPPLEMENT No. (S;t!S. Price 10 ceuts. 
To be had at this office and from all newsdealers. 




BARREL, KEG, 

Hogshead) 



STATE MACHINERY. 



Over 50 rarleties manu- 
factured by 



Trmgg Hoop DriTing. E. & B. HolmeS, 
BUFFALO, N.Y. 



The Koch Patent File, for preserving newspapers. Mag- 
azines, and pamohlets, has been recently improved and 
price reduced. Subscribers to the Scientific Ameri- 
can and Scientific American suppLEMirNTcan be 
supplied for the low price of 11.50 by mail, or 81.25 at the 
offlce of this paper. Heavy board E4des; inscription 
''SCIENTIFIC AMERICAN," in cilt. Necessary for 
every one who wishes to preserve the paper. Address 
MUNN & CO.« Publishers Scientific AMERICAN. 



GUREf^DEAF 

Comfortable, invieible. Illustrated book k proofB, FREE- Addrea 
OTcaU on F. HISCOX, 853 Broadway, N. Y. Num thU p^ei. 



by PsCK*Ei Pat. Iupbotsi* 

CgSHIONBD EaB DbUUS, 

■Wtispen heard distinctly. 




ROCK BREAKERS AND ORE CRUSHERS 

We manufacture and supply at short notice and lowest rates^tone and OreC rushers, con- 
taining the invention described in Letten Patent issued to Hll W. Blake, June 15, 1858, to- 
gether with New and Valttable improvements, for which Letters Patent were granted 
May 11th and July a)th, 1880, to Mr. S. L. Marsden. All Crushers supplied by us are con- 
structed under the superintendence of Mr. Marsden, who, for the past twenty years, has been 
connected with the manufacture of Blake Crushers in this country and Bngland. 
FARKKIi FOUNIJKV and MACHINE CO., ninnnfactniers, ANSONIA, CONN. 
COPELANU & BACON, AKenis, NEW YOllK nnd I'HILiAUELPHIA. 



Steam! Steam! 



Quality Higher, Price Lower. 

For Strictly Cash, Complete Fixtures except Stack. 

2-Horse Eureka Boiler and Engine, - $135 
4- " " " " " . . 2(0 

other sizes at low prices. Before you buy get our prices. 

B. W. PAYNE & SONS, 

Drawei- S6. EMHIRA, N. Y. 



WATCH CLEANING AND REPAIR- 

inp:.— A valuable and practical paper, full of useful sug- 
gestions. Contained in yciENTiFio American Supplk- 
MENT, No. 664. Price 10 cents. To be had at this 
office and from all newsdealers. 



Z to 40 H. P. 




Economj, BellabUUy) 
Simplieitj, Safety. 



THE MOTOR of 19th Century. 

The Best o n manufactured gas and 
the only one that makes its Own 
Gas. Can be used Any Place, to do 
Any Work, and by Any One. 

For circulars, etc., address 

Charter Gas Engine Co. 

P.O. Box 148, SterliUK, 111. 

Branch House. 152 Lake 8t.,Cbicago. 

New York Agency, 
W. J. Dougherty, 470 Canal Street. 



RAILWAY AND STEAM FITTERS' SUPPLIES 

Rue's Little Griant Injector. 

SCREW JACKS, STURTBVANT BLOWERS. &c. 
JOHN S, URQUHART, 46 Cortlaudt St., N. Y. 



7C OO in OtLCi Ort A MONTH can be made 

1 U.^ lU A UUi^* working for us. Agents pre- 
ferred who can furnish a horse and give their whole 
time to the buamess. Spare moments may be proHtably 
employed also. A few vacancies in towns and cities 
B. h^. JOHNSON & CO., 1009 Main St., Richmond. Va. 
N.B.— Please state age and business ejyperience. Never 
mind about sending stamp for reply. B. F. J. & CO. 



Modern Smoking Pipes 

H.G.Schramm Camden. n.j. 



WAR SHIPS OP THE FDTURE.— AN 

elaborate discussion of the features that are possibly to 
characterize the war ship of the future. With 8 figures. 
Contained in Scientific American Supplement, No. 
670. Price 10 cents. To be had at this office and from 
all newsdealers. 




NOTES ON TECHNICAL EDTJCA- 

tion.— A paper by Dr. R. H. Thurston, in which the au- 
thor discusses the reason and purpose of technical ed- 
ucacioc, and its value in the development of the powers 
of the masses of the people, and the securing of the 
greatest possible prosperity ot the nation. Contained 
in Scientipio American Supplement, No. 66S. 
Price 10 cents. To be had at this oCQce andfromall 
newsdealers. 
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MACHINERY 



N. Y. Mach'y Depot, Bridge Store 16, Frankfort St., N.Y. 




ThsIatioiialEahaiiicSallsry 

Jnequaled for Door Bella, Telephones, 
Ga» las^htiilg:* Burglar Alarms, etc. 

i Specially adapted for Medicinal use. Plat- 
num Carbon Connection. Perforated Body. 
L'he only real improvement of a Porous Cup. 
IYo soaki/ng required. Works instantly. WUl 
ast a lifetime. Simple, Clean, Du/rahU. Write 
I 'or circulars and prices. The National 
'Galvanic Battery Co., 247 Main Street, 
Cincinnati, O. 18 Cortlandt Street, New York. 



Solid l^eather Roller or Boss for Worsted Spin- 

I^K^ ning Machinery. Made of newground leath- 
^RK er pressed in forms. Far outlast the ordi- 
Blllfn nary covered wooden roller. Very durable 
B|||land inexpensive. Now in operation in mills 
M JiHin Rhode Island, New York, Long Island, 
^IBetc. 1*0 be sold in the boss. Geo. Hill & Co., 
^pManuf'rs, 551 Westl29th St., New York. 



THE BOOKWALTER STEEL AND IRON CO. 

Is now prepared to grant licenses under the Bookwatter, Robert, and other patents owned by it. Parties desiring 
licenses to operate under the^e patents will please state, in their application, for what purpose they design using 
the process, whether for steel castings, for iogots of dead soft steel, for tool steel, or for ordnance purposes, 

STcs. X8 Oox-tlAndt Stireet, XQ'e^Gcr /STosrlc. 



CUTLER DESK. 



IN THE WORLD, 

J T l_ E R a. ? c- N 

JFFALO. N.y., u.o.^ 



The Paris Exposition-Illustrated. 

The SCIENTIFIC AMERICAN SUPPLEMEMT Will for 

some months to come contain illustrations of the build- 
ings and the most interesting objects to be seen at the 
great french Exposition opened at Paris a fewdaysago. 
The illustrations which will embellish the Scientific 
American Supplement will add an interesting and 
useful feature to the publication, and subscribers to the 
regular edition of the Scientific Ameuican. who are 
not patrons of the Scientific American Supplement, 
are advised to have their name enrolled on the Supple- 
ment subscription list at once, so as to secure all the 
illustrated exposition numbers for preservation. Price, 
$5 a year, $2.50 for six months. News agents everywhere 
receive subscriptions, or remit to the publishers, 

niUNN & CO.. 361 Broadway, New Vork. 



ROSE POLYTECHNIC INSTITUTE. 
TERRE HAUTE, IND.-A SCHOOL OF ENQINEERINQ. 

well endowed, well equipped departmeDta of Mechanical and 
Civil Engineering. Electricity, Chemistry, Drawing. Shops and 
Laboratories. Expenses low. Address T. C. Mendenhall, Pres. 



POLAR PLANIMETER. — A PAPER 

by E. A. Giessler, C.B., giving the theory and use of 
this useful instrument. With 5 figures. Contained in 
Scientific American Supplememt,No. 6S7. Price 10 
cents. To be had at this of&ce and from all newsdealers. 



SUPERFICIAL TENSION.— A PAPER 

byM. Van der Menabrugghe, explaining the actionof 
the surface tension of liquids upon floating bodies, by 
a few simple experiments, and the action of oil upon 
waves. With 5figures. Contained in Scientific Ameri- 
can StJPPLEMENT, No. 663. Price 10 cents. To be 
had at this ofQce and from all newsdealers. 




BIBB'S Celebrated Originri 

BALTIMORE 
p^B HEATERS 

To warm npper and lawer roonu 
The UandaomeBt and Host Ee«* 
■umieal CoslStoTM ia the world* 

B. C. BIBB& SON 

StoTo Foanden, Baltimore, Md^ 

HARBLEIZED SLATE HANTELS 
New and beautiful DesJcoit 



ACCUTC $75 per month and expenses 

tuau-rrn paidany activo man or woman towUourgoodB 
WANTcD ^y sample and live at home. Salary paid 

M promptly and ezpenies in advance. FuU par- 

ticularsand sample case FREE. Wemeanjuit 
ftAI ARV what we say. Address Standard Silver- 



rfVOL.VI.NSi, 



JULY tSiSd 



PE!CE25CmiS« 



SCRIBNEKS 
MAGAZINE 

A FICTION NUMBER. 

CONTAINS: 

A RAILROAD STORY, 

A CLEVER COMEDY, 

A NEWPORT STORY, 

A KENTUCKY RACING STORY, 

A NEW YORK CITY SKETCH, 

A WALKING TOUR STORY, 

AN IRISH STORY, 

R. L. STEVENSON'S SERIAL, 

AND 

THE TELEGRAPH OF TO-DAY, 
By C. I/. BUCKINGHAM. 



BO ILLUSTRATIONS. 



25 CENTS. 



•CHARL^ SCRIBNEKS iONS NEW YC»K» 



pi'opoHals foi- Coiistriiciioii ot'Fiolection Wall 
■- nr Navy Yard, lieague Inland, Fa,— June 13, 

1889.— Sealed proposals, endorsed " Proposals for Pro- 
tection Wall, to be opened July 9, 1889," will be received 
at the Bureau of Provisions and Clothing, Navy Depart- 
ment, Washintiton, D. C, until 11 o'cloclt A. M., July 9, 
1889, and publicly opened immediately thereafter, for 
the construction of 400 feet, more or less, of protection 
wall at the Navy Yard, League Island, Pa. Plans can be 
seen and blank forms of offer, with specifications, and 
all necessary information obtained upon application 
to the Commandant of the League Island Navy Yard. 
The Department reserves the right to reject any pro- 
posal not deemed advantageous to the Government. 

JAMES FULTON, Paymaster General, U .S. Navy. 



VVfopoNals for Construction of Protection Wall 
* at Navy Yard; IjCasue Inland, Pa.— Notice 

of Ternis.-vTime 28, 1889. The bond required will be 
twenty (20J per cent, of the contract price; and when it 
ia established to ihe satisfaction of the Bureau of Yards 
and Docks that fifty(50) percent, of the workhas been 
completed, the contractor shall be paid forty (40) per 
cent, of the contract price, and when the contract has 
been completed and work accepted, the remainine sixty 
(60) per cent, of the contract price shall he paid. 

JAMES FUJ^TON, Paymaster General, V. S. N. 



lAII PlllinCDQare notified that the Fayette 
JMIL DUILIICnO County Court of Kentucky 
has ordered the erection of a new jail, and correspond- 
ence is solicited. Address L. ROYALTY, Court 
House, Lexington, Ky. 



Modern Cotton Spinning 

The Science of Modern Cotton Spinning, embracing 
Mill Architecture, Machinery for Cotton Ginning, Open- 
ing, Scutching, Preparing and Spinning, with all the 
latest improvements, also article on Steam and Water 
Power, Shafting, Gearing, and American System of 
Belting compared. Generation and Application of 
Steam criticised and explained. Boilers, Boiler Explo- 
sions, etc., all tending to show where the outlay of cap- 
ital may be economized and production cheapened. By 
Evan Leigh. C.E., Mech. Eng., M. S. A.. Absoc. I. N. A., 
etc. Over 200 woodcuts and plates. In two volumes. 

large 4to $30.00 

For sale by J^XJPffSr dh C30., 
Publishers of SCIENTIFIC AMElilCAN, 

361 Broadway. New York. 



Shepard's New $60 Screw-Cutting Foot Lathe 




Foot and Power Lathes, Drill 
Presses, Scroll Saw Attach- 
ments. Chucks, Mandrels, Twist 
Drills, Dogs, Calipers, etc. 

Lathes on trial. Lathes on 
payment. 

Send for catalogue of Outfits 
for Amateursor Artisans. 
Address H. L.. 8HEPAUD> 
AGENT, 
134 East -Jd Street, 

Cincinnati, Ohio. 



pATCUTFEC Of Novelties suitable for canvass- 
iHI CII I CCV ing agents. lam prepared to buy 
patents, work on royalty, or buy the goods. Give full 
particulars, and address H. H. HULL, 149 Glenwood 
Avenue, Jersey City, New Jersey. 



StCARY&MOENCa, 



THE MICRO-ORGANISMS OF AIR 

and Water. By Percy F. Frankland.— An account of a 
series of observations made to trace the seasonal varia- 
tions in the number of micro-organisms in the air and 
water. With 3 figures of apparatus. Contained in Scr- 
SNTITIC AMJBuiCAN SUPPLEMENT, No. 663. Price 10 
cents. To be had at this offlce and from all newsdealers. 




Tbe^I^SHiVKAN Patent 

3 Pinion Geared Scrofi €1100^ 
with their latest iaiproT«DiaU»^ 
are unexcolted. Made In tAl niwm 
from 2>^ inch to 12 inch diameter* 
and are sold by the trade all over 
the world. 

Manufactured by 

The Cushmau Chuck Co.t 

Hai-tt'ord, Conn. 




Claris Noiseless RnDDer Trncfc Wheels 

Save floors. Anti-Friction Casters. 
Rubber Furniture Casters, etc. 

Catalogue free. 

Geo. P. Clark, box L.Windsor Locks, Ct. 



VOLNEY W. MASON & CO., 

FRICTION PDLLEYS CLUTCHES aflj ELEVATORS 



PROVIDENCE, R. I. 



JNERAL 

Wool 



INTERESTING BOOK 

Upon Its Uses and peculiar prop- 
erties, mailed with sample free 

Western Mineral Wool Co. 

CL*EV£LAM>, OHIO. 



FOR SALE-ENGINE, BOILER, Etc. 

Prices Net Cash f. o. b. in Albany, N.Y. 
, 5 Wright's Pat. Cut-oflf Hor. Engine, ) *ci« 

^ iCyl.l2in. by 30. Drive Pulley 8ft. J *^*" 

1 \ Pitkins Bros. Hor. Tub. Boiler, ) «« 

* |48in. Shell, 30 tubes, Sin. by I4tt. $ ^" 

1 Blake Steam Donkey Pump 100 

1 Pitkins Bros. Feed Water Heater 25 

1 Harris (Pulley) Plunger Pum p 25 

1 Large Pine, ironed bound. Engine Water Tank 10 

1 Complete Set of Box Making Machinery 200 

1 Pond Engine Lathe, 14in. swing, 5ft. bed 126 

1 Newhaveii Tool Co. Power Hand Lever Drill .S5 

1 Small Power Iron Planer 25 

1 No. 2 Harrington Hoist or Elevator, platform 4ft. sq. 50 

1 Emery Grinding Machine, 2 wheels 20 

1 Pair each 48 and 30in. Groove Pulleys, V Belt. 

EAST NEW YOUK SHOE CO., Albany, M. Y, 



/-:7V7M|GHr&SLACKBARR[LMACHlN[pv 

,^ Mr J\ "^j^ A SPECIAITY L^- ^'^^1 
-.j,=-3i:; JOHN GREENWOOD S=CO. 

ROCHESTER H.r. 



Jhe S cientific A merican 

PUBLICATIONS FOR 1889. 



The prices of the different publications in the United. 
States, Canada, and Mexico are a s follows : 

RATES By MAIL. 
The Scientific American (weekly), one year . $3.00 
The Scientiflc American Supplement (weekly), one 

year 5.00 

The Scientific American, Export Edition (monthly) 

one year, 5.00 

The Scientific American, Architects and Builders 

Edition (monthly), one year. 2.50 

COMBINED RATES. 
The Scientiflc American and Supplement, . . 17.00 
The Scientiflc American and Architects and Baild- 

ers Edition, 5.00 

The Scientiflc American, Supplement, and Archi- 
tects and Builders Edition 9.00 

Proportionate Rates for Six Months. 
This includes postage, which we pay. Remit by postal 
or express money order, or draft to order of 

mrNN ife CO.. 361 Broadway, New York. 



WORKING MODELS & LIGHT MACHINERY. INU€NTIONS DEVELOPED. Sent! for Morlel Circular. Jones Bros. E Co.. Ciivii. 0. 
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^jmbvertistQ-ntenifBt* 



Inside Pftffe. each insertion - * * 75 cents aline. 
Hack Pare, each iniierfion - - - 81.O0 a line. 

The above are charges per a^ate line— about eifrht 
words per line. This notice shows the width of the line, 
and is set in agate tTpe. Boirravings may head adver- 
tisements at the same rate per a^ate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication oflBce aa early as Thursday morn- 
ing; to appear in next issue. 



iPENBERTHY IMPROVED 

AUTOMATIC INJECTOR. 

Why 2&JD00have been sold In two years. 
Because they cost less than others and do 
equal work. Lift 20 feet and work from 
head as veil. Re-start themselves 
and require no watching. Win lift 
through hot pipes, work from 25 to 
150 lbs. pressure. Parts removable 
without disconnectiDR, aloo inter- 
changeable. Send for pamphlet. 
Penberthy Injector Ca, Detroit, Mich. 

THE EIFFEL TOWER.— AN EXCEL 

lent ei^ravlng of the fiUffel one thousand-feet-hlgh 
tower, which was opened to the public a few days ago, 
and which Is to form a part of the French Expositian 
attractions, may be found, ^mth description, in the Sci- 
CKTIFIC AHEBICAir SDPPI£MBNT, NO. S54. To be 
had from newsdealers or at this office. Price lOoeuts. 





RIDE CYCLES! 

VICTORS ARE BEST ! 

Bicycles, Tricycles, and safeiies. 

Send for free illustrated 
CatalORue. 

OTeimait Vheei Co., Makers, 

BOSTON, MASS. 



THE COPYING PAD.— HOW TO MAKE 

and how to use; with an engraving. Practical directions 
how to prepare the gelatine pad, andalso theanilineink 
by which th& copies are made; how to apply the wrltt«a 
letter to the pad; how to takeoff copies erf the letter. 
Contained in Scientific Ahkbican Supplement, Na 
438. Price 10 cents. For sale at this office and by all 
newsdealers in all parts of the country. 



THE ARMSTRONG MFB. GO. 

BRIDGEPORT, CONN. 
WITES, CIAS AND STEAM nXTEBS' TOOLS. 




Stocks aadSIesf or Pipe, Bolts, and Brass Pipe, 
Wrenches. Pipe Vises, Pipe Catters, etc. 

Catalogues sent free on application. 



WORKING MODELS 



and Experimental 

-- - Machinery, metal 

or wood,made to order by Mason & Bauch, successors 
to J. F. Werner, 62 Centre Street, New York. 



BRIDGEPORT IMDOD^ P1NISIIIIIG» aST 



L.>,C0NN. 



WHEELERS|krENTTVbOD]FlLLEa 

Breinigs -Lithogen Sili gate i a ! r if 

L.rrHOGEN PRiMER. WOOD STAif . 
SILEX FLINT AND FELDSPAR. 



PAMPHLET BIVING DIRECTIONS FOR^FINISHNG HARD WOOD FREE TO ANY ADDRESS. 



GRAPHOPHONB AND PHONOGRAPH. 

—An Interesting account of the Edison. Bell, and Tain- 
tor apparatus for th* mechanical reproduction of speech, 
with detailed description of the snme. With U flfirares. 
Contained in SCIENTIFIC American Sttpplement, No. 
669. Price 10 cents. To he had at this office and from 
all newsdealers. 




We make a S^peclalty of « 

Hard RubberPumpValves 



JENKINS fl» I 



For Hot Water, Oils, aod Acids, 
also for very high pressures. 
Acceptnopump valves as Jenkins 
or Jenkins Bros., unless stamped 
like cut. 

71 John Scrcet, New Tork. 
leS Milk Street, Boston. 
SI Nortk 5th street. Phils. 
54 Dearborn Street, Ohleaso. 



THE ONLY PRACTICAL 

Low- Priced Typewriter 

First-Class, Rapid, Durable, Business 
WORLD TYPEWRITER, 44 charac- 
ters, $ I O ; 77 characters, $ 1 5. 

CataloKue free. Typewriter Dept„ POPE MFG. CO., 
Boston, New Tork, Chicago. 
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Shields sBrown Co. 



Dill I rVC Cheapest. Lightest, and Best. Made by 
rULLCIOi Hardwood Split P. Co.. Menasha, Wis. 



Th| K9BAK GAMf RAI 

HtttiH^ci^lOO InwtantiiBeeas 
Fictuirea l>y simply prawtoa a 
t<m; Anyhody can nae !##ho 
wlnda-wfRch. Ko ^ocusing.- 
tripod. Rapid Bectllinear 
Ij e n s . Photographs 
moving, objects. Can 
I be used indoors. 
' Dfviflion of Ijabor 
—Operator can finish 
this own pictureB, or 
isend tlfem to the fac- 
tory to be finished. 

Morocco covered Ca- 
mera, in handsome 
sole-leather case. 
_^ loaded for 100 pictures, 

For full description oF^Kodak" see Sci. Am., Sept. 15, '88. 
Price, Sa5.00, Reloading, 9tlM0, 

The Eastman Dry Plate & Film Co. 

Rochester, M. Y. I 15 Oxford St., London. 

Send for cow of Kodak Primer with Kodak Photograph. 





EVEN THE BBOWNES MAIE PHOTOBMPHS 

WE MAKE ALL KINDS OF 

PHOTOGeHPHIC OUTFITS fOfl AMATEUfiS. 

Send for our New Illustrated C%talo|^e and 
copy of Modern Photography. 

Rochester Optical Co., 

18 AQUEDUCT ST., ROCHESTER, N. Y. 




PATENTS. 

-MB8SRS. UUNN & CO., in connection iritb the publU 
cation of the Sciicntifio AhericAx continue to ex- 
amine improvements, and to act as Solicitors of Patents 
for Inventors. 

In this line of business they have had forty-two years' 
exjieritfux, and now have uneqwiled facilities for the 
pKparationof Intent Drawings, Specifications, and the 
prosecution of ApplicaUons for Patents in the United 
States. Canada, and KoreiKU Countries. Messrs. Munn & 
Co. also attend to the preparation of Caveats. Copyrigh ts 
for Books, Labels, BeisBues, Astiignments. and Keports 
on Infridgenients of Patents. All business intrusted to 
them is done with special care and promptness, on very 
reasonable terms. 

A pamphlet sent free of charge, on application, con- 
tainUjgfnU information about Patents and how to pro- 
cure them J directions concerning liabels, Copyrights, 
Designs. FkteDts, Appeals, Reissues, Infrl ngementa, As- 
Bi^ments, Rejected Cases. Hints on the Sale of Pa- 
tents, etc. 

We also send, free of eharge, a Synopsis of Foreign Pa- 
tent Jjaws, showing the cost and method of securinjc 
patents in all the principal countries of the world. 

MUNN & CO., Solicitors of Patents, 

aa Broadway, New York. 
BRANCH 0FF1CB8.— No. 622 and 624 P Street, Pa- 
eltaB&UdlAK. near 7th 8ti«tfL»WafthiDKtoii»D.C 



JAMEB B. EADS.— AN ACGGUNT OF 

the life and labors of this eminent engineer. With a 
portrait. Contained in Soikntipic American Supple- 
ment, No. 59:2. Price 10 cents. To be bad at this 
office and from all newsdealers. 
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LECTRfGAL ENGINEERO 

Send to American Watch Tool Co., Wal- ^L 
tham. Mass., !Cor circular of No.3 Bench Lathe. ■■ 
A Screw Cutting Lathe 33 in. by 7 in. swing. ^^ 




Scientific jook Catalogue 



RECENTLY PUBLISHED. 

Our new catalogue containing over 100 parses, Inclnd- 
Ing works on more than fifty different subjects. Will be 
mailed tree to any address on application. 

OIVNN dc COm Publishers Scientific American, 
361 Broadway^ Nevr Vork. 



INVENTORS and others desiring new articles manufac- 
tured and int oduced, address P. O. Box 86, Cleveland, O. 
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Address! The American [Writing 

Uachlae Co., Hartford, Conn.; 

Nn Yor* Ofioa, 2ST Broadvay. 



IIUflBTCn DAATI AHn ACItCIIT '^SI'H," "i.tons head," and "Iihperiat>." 

HIHMHH-tU rvSl LailV VEntCn l • Btrongsst wuh monsr matrix Jn the United States. 

Safest tor sidewalks, cellar, or coucrete work. Kifrbteen years experienoe and knowledge for guidance. 
Remit 29 cente in postage ttampn. S.iLf BIEfiKillANT (JO., 13 titate (Street, Nvw York City. 



PIPE CHyfRiNfi^ 

Made entirely dif Ae!>B£ST6S. 

Absolutely Fire Proof. 

BRAIDED PiCKUre, BIlU. BOISD, SHEATBING, CEHEIIT, HBRE AND ^ECIALTIES. 

C!-faU^T»TMr3B3EtlB-13E»Jlir03B» OO., X'OO'T XI. 87^ »T., X9. -X. 
BRANCHBSi Rhlla,24 Strawberry St. Chicago, 80 E. Lake Sf. Pittsburg, 414 Lewis Block. 
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TesBiiiWTraonco. 

95 MILK ST., BOSTON, MASS. 

This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. ' 

Thetransmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawful use, and all the consequenceb 
thereof, and liable to suit therefor. 




OTTO BAS EN8INES. 

OTer 23.000 Sold. 

Horizontal Otto — Qas Engines. 

Vertical Otto. . . .Gas Engines. 

Twin Cylinder.. Otto.... Gas Engines. 

combined Otto. . | 0^«g K?s? 

combined Otto.. {»»| «°«J^e», 

OnO GAS ENGINE WORKS, 

CHICAOO, PHIUDELPHIA. 



New York Asency. 

IM Veiiey Street. 



REDUCING ACTION OF HYDRO- 

gen.— By Stephen Gooke. An interesting chemical inves- 
tigation made with a Tiew to ascertaining the effect of 
the presence of platinum oa the reducing action of hy- 
drogen. Contained in SciiKTiric American supple- 
MKNT, NO. 668. Price lOcents. To be had at this office 
and from all newsdealers. 




THE PHONOGRAPH.--A DETAILED 

description-of the new and improved form of the pho- 
nograph Just brought out by Edison. With 8 engrav- 
iuKfl. Contained In Scientific Ameibican Sitpplk- 
MBNT, No. «32, Price 10 cents. To be bad at tbls 
ofBce tfnd from all newsdealers. 





GAS ENGINE 

NO BOILER. NO COAL. 
NO ENGINEER. 
Extra WAXES, BENX 
or INSVMASCE. 
INSTANTLY STARTED. 
DURABLE, REUABLE, 
SAFE and ECONOMICAL. 
Mend for description and prices. 

Van Duzen 6as Engine CO., 

63 E. 2nd St., CINCINNATI, O. 



PATKNT 

JACKET KETTLES, 

Plain or Porcelain Lined. Tested to 100 lb 
pressure. Send for Lists. 

HAND, BURR & CO.. 
614 and 616 Market St.. Philadelphia. Pa. 




ELECTRO MOTOR, SIMPLE. HOW TO 

make. By G.M. Hopkins.— Description of asmall electro 
motor deTised and constructed with a vlewto assisting 
amateurs to make am^nrwhich miccht be driven with 
a^lvantage by a curre^bgrlved jfr«m a battery, and 
TTbich would have Bufflcl^k^)nwer to operate a foot 
lathe or any machine requi^jfuot over one man power. 
With 11 figures. Contained '.a scientific American 
SUPPLEMENT. No. «4l. Price 10 cenU. To be had at 
this office and from all newsdealers. 



PETROLEUM BOAT. DESCRIPTION 

of a petroleum motor devised by .M r. Lenoir for the 
propolsion of small boats. Wltb 2 figures. Contained 
In Scientific Amkbican Strpi'i.EMENT, No. 637. 
Price 10 cents. To be had at this otace and from all 
newsdealers. 



■ ■■■e villi that aavea 36 per cent, over any 
Line KILR patent lilln known. Guaranteed to 
bum No. 1 lime with coal, wood, or oil. Hights for sale. 
C. D. PAOE, Patentee, Rocheeter, N. Y. 




Expose an Immense 
Heated Surface, 

Extract all the Heat from 
the Gases. Furnish Pure 
Warm Air In abundance. 
Fifteen Years of Test. 

Universally Satisfactory. 
Send for " Our Furnace BooIe, 

Aliram Coi Stove Co. , 

MAlTOFACTURltRS, 

Phlladelohla and New York. 




If Cy fiEATmO SJachines and 30" Drills. 

l*El OEAIinlf W. P. Davis, Ro( ■ 



P. Davis, Rochester, N. Y. 
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ESTABLISHED 1846. 

The ffloBt Popular ScleDtific Paper li the World. 



OnlySS.OOa Year,, InclndfnflT Postage. Weekly. 
ft3 Numbers a Year. 



Thl« widely circulnied and splendidly iHustrated 
paper Is published weekly. Every number contains six- 
teen pages of useful inf oimatlon and a lai^e number of 
original engravings of new Inventions and discoveries, 
representiuf? Engineering Works, Steam Machinery, 
New Inventions. Novelties 1q Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy. Photography, Arch!- 
teetore. Agriculture. Horticulture, Natural History, etc. 
Complete List of Patents each week. 

Terms of Subscription.— One cdpy of the Scien- 
TlTTc American will be sent for one year—^ numbers- 
postage prepaid, to any subscriber In the United States 
orCanada, on receipt of tliree dollars by the i^nb-^ 
lishers; ^z months, $1.50; three months, fl.OU. 

Clybs.~Special rates tat several names, and to Post 
Masters. Write for particulars. 

Th&«aJns8tway to remit Is by Postal Ofder. Draft, or 
''BStpremHoiiey Order. Money carefully placed bislde 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but Is at the sender's risk. Ad- 
dress all letters and make all orders, drafts, etc., pay* 
able to 

1>^XT1>r-l>T <Sc CO., 

361 Broadway, New York. 



Scientific American Supplement. 

Thts Is a separate and distinct publication from 
Thb Soientifio AmeBican. but 18 uniform therewith 
tn slse, every number containing sixteen large pages full 
of eDgravings. many of which are taken from foreign 
papers, and accompanied with translated descriptions. 
The Scientific American Supflkhknt Is published 
weekly, and includes a very wide ran^e of contents. It 
presents the most recent papers by eminent writers In 
aU the principal departments of Science and the 
Useful Arts, embracing Biology, Geology, Mineralogy, 
Natural History, GeoRraphy, Archaeology. Astronomy, 
Chemistry. Electricity, L.ight. Heat, Mechanical Engi- 
neering, St^am and Railway Engineering, Mining, 
Ship Building, Marine Engineering. Photogniphy* 
Technology, Manufacturing Industries, Sanitary En- 
gineering, Agriculture, Horticulture, Domestic Econo- 
my, Biography, Medicine, etc. A vast amount of fresh 
and valuable information obtainable in no other pub- 
lication. 

The most important Enolne&ing Works, Mechanisms, 
and Manufactures at home and abroad a e illustrated 
and described in the Suppleuent. 

Price for the Supplement for the United States and 
Canada, 15.00 a year, or one copy of the SciENTtPtc AU- 
EKICAN and one copy of the SupplemknT} both mailed 
for one year for ¥7.00. Single copies 10 cents. Address 
and remit by postal order, expressmone; order, or check, 

MUNN & Co., 361 Broadway. N. Y., 
Publishers Scientific Aueuican. 



|\|EW Y2M BlfclUifi. AMP P acking Qo. 

Chbeyer, Treas. IB PARK ROW, New York. 

OliBEHT and liARGEST Mannractiiren in the United State* of 

VXTLGANIZED RUBBER FABRICS 

Vt>r nfecbanlcal Porpoaea. 




RUBBER BELTING, 
Packing, Hoso, 




Vulcanit Emery Wheels, Rubber Mats, Matting a^reads 

„ SAUCSROOMS .—PbU.delpblii.8QB CbeMoat SU Borton. H Bommer St.: Cbkago, 151 ^eStA J**??®*^.? 
SontbSdBt.; anainniitl,lSt-iew.F«arl8t.: aerelmd, ITS Superior St.; San FSncMco. M * 18 Main St.; fietroit, 
IC-M Woodwaid ATone. Kuoiieaii Braoob, Plokbnb<n 6 HaaibaiK (rreibateoMildet), BonnaDT. 



Building Edition. 

'. The Scientific American Architects' and 
BtJiLDBBS' Edition is issued monthly. f2.50 a yean 
Single copies, 25 cents. Forty large quarto pages, equal 
to about two hundred ordinary book pages; forming a 
large and splendid Magaziiie of Architecture, rich- 
ly adorned with elegant plates in colors, and with other 
fine engravings; Illustrating the most interesting ex« 
amples of modern Architectural Construction and 
allied subjects. 

( A special feature is the presentation In each number 
of a variety of the latest and beet plans for private rest- 
denoes. city and country. Including those of very mod- 
erate cost as well as the more expensive. Drawings in 
perspective and In color are given, together with full 
t*1ans. Specifications, Sheets of Details, Estimates, etc. 
The elegance and cheapness of this maftnlflcent work 
have won for it the I/argeat Circulation of any 
iArchlieccural publication in the world. Sold by al^ 
bewsdealers. 92.50 a year. Remit to 

MUNN & CO., Publishers, 
i 361 Broadway, New Tork. 
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